This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




3 



earching PAJ 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number : 2000-310970 
(43)Date of publication of application : 07.11.2000 



Page 1 of 2 



3P 



(51) Int. CI. 



G09G 3/22 
G09G 3/20 
H01J 29/04 
H01J 31/12 



(21) Application number : 11-116337 

(22) Date of filing : 23.04.1999 



(71) Applicant 

(72) Inventor 



CANON INC 

KUN0 MITSUT0SHI 
SAGANO 0SAMU 
FUJI I AKIRA 



(30) Priority 
Priority number 



10122525 
11009916 
11022622 
11049921 



Priority date 



01. 05. 1998 
18. 01. 1999 
29. 01. 1999 
26. 02. 1999 



Priority country : JP 

JP 
JP 



JP 



(54) PICTURE DISPLAY DEVICE, ITS CONTROLLING METHOD, TELEVISION DEVICE AND COMPUTER DISPLAY 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To detect the condition of a 
discharging on a display panel, to detect the condition 
related to the discharging and to store history information 
of these conditions. 

SOLUTION: The display panel is constituted of an electron 
source, in which plural electron emitting elements are 
disposed, and plural spacers placed between face plates 
having phosphor which emit light by collision of electrons 
and a hermetically sealed housing that is almost evacuated. 
An anode electrode is provided on the face plate side. A 
high voltage is applied to the electrode to accelerate the 
electrons emitted from the electron source in the phosphor 
direction. A current detecting circuit 12 detects a 
discharging phenomenon, which is generated through the 
spacer by the application of a high voltage or the current 
related to the discharging. By constituting of the anode 
electrode with polurally divided electrodes, the place 
where discharging is generated is accurately determined. 
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[0 0 3 7] tffl^^/^^Mi. »f«i:, M 

[003 8] tsi^gi/\-^;i/©^©^fliH iu 

iff e> i: «t v \ ^©cte' Kitsasfim-e««©4ftffi ^f e> ^ 

[0 0 3 9] ISiSSas/^^MiU K 
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[0 0 4 0] trfi3^^'^;w^ «f«t, 

g>ftS4E8ft# t &£. «fcy=R##»ci±, ft*.l£K¥W£. 
tm9Mi> b < HJfcJWMfjW8»t £>*i& tffSKfc epist© 

[0 0 4 1] ttg^w/^Mia-^aS&^L/Tfe 

[0 0 4 2] t&SH*H*rt*;M*. 
fc£vtbTV^5%©-£&o'T : &«fcV\, #fc^a-?fflEfl§ 

[0 0 4 3] Itf33tftffi#at±. tWS*a%/ , «*^ 

[0 0 4 4] WctMBfftffi^S& tfflS^A*;i/rt(c 

[0045] wHs«rt*Mt. m-7-;$mst-y-£ 

[0 0 4 6] *£u ttiaeft/^Mi. *?«:tfi;&-f-6 

[0047] ^fe, tfffH«^/^Mi> m^&mij-rs 



12 



10 



20 



30 



40 



50 



B#f3f?-5 <fc ? tc-tnti* v 

[0 0 4 8] BMBtfeffi#ISt±. tuESf^Mc 

[0 0 4 9] |&|Btftffi^a*^mbfeflBISIB'l» 

BBfoSflBRfcfB* bfc y , 

ttbfcyi--5. 

[0 0 5 0] Sfe, MB3^A*;b©^&CJ&b£H^i 
[0 0 5 1] ftf@3^/N c ^;b©m^CjSbfelH 

[0 0 5 2] *£u tai^gf?*;w!!)«j»K:/SCfcW« 
J*. *S5/^;K©saB«ES:TW«3i:tc«fcy, MS© 

sui2fl;T-as tm EE6i6t»ffi©ia©«BE-xf * o fc. y 

[0 0 5 3] ItjfS^A*;^ rtSP©i±*?:Jl 

fes^tcfevN-c trffB^/'^^;w^ : t^^iSbycif^ 




(8) 



2000-310970 



13 
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:&fcLfc3-fr5£.fc#ffi 



[0 0 5 4] *fe, ttrfH^/'\'*;i/©^{C^^fe®^ 
[0 0 5 5] *&. Mi^/^Mt m«&*lvT 

[0 0 5 6] fifgB£^*/W±«?«&^bT;fc ■ 

[0 0 5 7] ±JB*^Stt. fulE^A^Mi, 
$g£ L T ^ <r ^^ffiCD B#tC, \ft&XD&b& 1 

[0 0 5 8] _hfE#l§fl5?:iafflbfe^l/t:- 

[0059] #mizmfr&wmg&mm(Dfflffl-% 

[0 0 6 0] * fctiiSB*?SB±. afe^JKIBIKUfcaGR© 
[0 0 6 1] ifc, #2§0£©gm:J:*u£ S^fflilb 

it- Fm<Dfm<D$mMt. Lxm^zz.^x-gz. £ 

?BflS®ttoWK«StvS «fc &SP#£/I^<5 3 £%T*£ 

So 

[0 0 6 2] £fc, ^^i©JB3BfCJ:tlli. 
5. 50 



[0 0 6 3] 

[0064] [mMoma 1 ] &&c, 1 m& 

m^^*fr(Dmmmmz^^TM;ftM^wiffl-?z>., -© 

[0065] Bf 1 tt, ^mmo^M l {c^-Slr^a^ 

ScD^/N'^^^J^Kms&^^^^-r^c y 9 ere* 

[ 0 0 6 6 ] m 1 (cfcv vr, 1 tti^a^T- (MJ-Mm 
[0067] nmdmo&s 

EDS 5 t7K¥^S^ -f $ y 6 icm^j LTV \S„ 

[0 0 6 8] A/D3>n-^4^f>©ffiAli RGB 

# 1 1~ I n*\ 5> y r^//^9 u/i^HWHR ? ic*SKr 

[0 0 6 9] 7Kspj^*>f$>4niB&6J±, A^bfe® 
7\*5 Wl/^@Ig& 7 (DWlft^A 8 tC5 >y ^ $ 

[ 0 0 7 0 ] ^mm^ 9 1±> ^w^^u 8k:aas*v 

1 ©IH^®^Dyl~DyN(Z)#^ (C^^^tifc > 

^ gi*^ £> gn©k— x tcfPini--5fi^- : & 

3^|S60D^lT?ti3Si^'fiitcpSDT@E/NVI/ 
T, SBSA*^/l®?!BBWK:tt+Vf/2©«BE^ H 
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[0071] jfee»»9jy»*jatti oii. 

#?^nfeIBSS®8iDxl~DxM<DVNt t tV^fC— (- 
Vf/2) fcSttDU ^RCDmfllS:GNDK:«ffi-r 
6. 



16 



10 



[0 0 7 2] ?ftK:, ^V\"*;n©7a:-X7V-h 

(3 117) flftcfci, H3 lfflSf3 1 l i±fC7taR3 
S«-?&*H3SLT^^3 1 1 8}C^S-frSfc*©l« 

tv- F«E»ms& iu y flBHfcfcnaft 1 2 &iib 
Tffi&n«ss*is. WKftiaB 1 2 »±. 7V-f«ee«? 
mps- 1 1 **e>iSttffi3g?-H v }cj5S*v5®5SfiS^ajbr 

33 y , 3©®5^^tllllg& 1 2 fC«fe o T*mfc<Z>3&M 1 ic 

fcttsx^— y-ssso^ffi^tg^^s. 20 

[0 0 7 3] fltfC. ^—^W^<D^.{if,^m^:m2 
[ 0 0 7 4 ] m 2 tt. > 

- h 3 1 1 7£%ift*E#DC«Kffiftn!S*VS. 33 

t\ h 3 1 1 7 i:s®3 1 1 1 mizwm 

^tlTV^S^.^— 9-3 1 2 OfCfeiff^AWiDSft-Sfc 

#x Cx^-iHt«+«?ifiiattW(E (11+12) #7; 

TV^V^JfflK. o*y«-?-S[fa*?-3 1 1 2£!gUrL& 

[0075] fox, z<Dzf^y*y V&ffiiz ax /<- 

1 1 <3D**Wt5 3 £ tc ft •£>„ SS^aJE^ 1 2 
[0 0 7 6] ^©«JfaftftJISi&l 2CfiWS^— iMIB 40 

SEco^ttK^i. Mxti. i/VSH&igj&SE&jBvvcfT 

t>*l*. ^SQteWKK^ftMStlfe^^— 9-3 12 0 
1 0(D8^~1 0CD9^ [Q] MBOMSnM^cW%. 

[0 0 7 7] ££oT. 77 - K (7i-^7"b- h 3 1 

1 7) wfr*>&i=M<DX'<- mz-H^—y- 

iffifiz: 1 x 1 0 (Dm [Q] tU 'ftfliatiS^— 9" 

3 1 2 0©$c£ 1 0 Ol&£.-?g>t, ^(DMnMte (1 x 

1 0C!>S!SI/1 0 0) tCj: y 1 0©7f?i [Q] ggKlfc 50 



5. -eofcft, ry-F«Bfci:bTl OKVSrRttirrs 
^ s yy-F^fCiUX^— 93 1 2 0S:a&lxS«JS 

tiKitt lmAi:ft9, 1 2 -etftffl-r S 3 

[0078] £Lt®a»c ^mmcDmM 1 tv- 

KMffi 4 P PiD f * Ml? ^ ^ — 1f«5B Sr^HJ 7 S 3 £ #t? 

x^-- *wm<z>^}iztt?2>mfri*fr 1 ©am* 

[0 0 7 9] 02 Tf, ^i^ES&l 2(Ci: 

frbTJ- ^mmmmfe 1 1 tcfg^ btr;- k«ee 

[0 0 8 0] X^— 9-«j5?EC0^&(Cj:5^/^^;b 

1 0#g&tmmt.%z>t%iz& ma^m*®*)®*— * 

f/2$:±tffey, ig^ilE®^0 : fo©$:# ; JLht"-§) 7?*f 

[0 0 8 1] RiiOD^We, iatflsi*isv^i 

[0 0 8 2] [mMe>&M2l 03 li. *#§^©^CD 
Jgffi, 2 <B&&W*A/ 1 a ©^HT\ -e® AffMSfit^ 

[0 0 8 3] ^©^Sg©^ffi2(D*^A^;W±, foiiECD 

3(39^^1 3 -e^S 4X5 .fc-MC, 7ai-X7°I>-h 
3 11 7ffiJ-e^fc^3 1 1 8t,*$)W<y!? 3 1 19tf 

^S6®jaB2-ei±. h 3 1 1 5 

^•fSK3 1 1 l^yr^V-hilbTMV^T^So >fe 

[00 84] ^3feK 1 3 ti, 1 a f^gProM^T 

« i 3 a. &m&(om ! M2r*i$ i offltc^sf^nr 

»J, #**HHUfc£)teEl SKHvl'-'HvlOiTfOr^ 

[0 0 8 5] H4l±. H3©^A^;i/tc^ff5-r§lg» 

m&ixDm&zjSii* 7x-^-h3ii7f^ 

®I$^7c^7 I &Rl 3 ©^n^tttCellEE^Hvl—Hvl 

o©#^fcm^miiiB&i 4#^£*itv^& ^t>* 
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nm 1 5 tssas ns 7 j - k«eeb& 1 6 sxr-© 

[0 0 8 6] ZLO|SgCD^ffi21?^. 7x-X^l/- h 
3 11 7#©S^£*#/W^y^###J£*k £-*Kl 
««l±©m »; ffi LgPtfiS! 6 *VO ^ 3 £ * 6, «^ ^ 
^/l/ 1 COT J — F«^^@5H^^^oT^ffit-*^ 

[0 0 8 7] «SS£ffiH]5&l 4 |±. mM©J@g©7gffi 1 
£ I^IKtc, g[tj£S# -f 5 > 5^6 Ofg-Sf TvC 

ct y Stt^ > smasr *ffem br, 3 © -7*^ > =*f > 

?wm^< &*ftmzwt%3m 1 3 fctjkfi&irr 7 - 

K«8S £ MS'J icfcffl-t 5 £ 4: tfT^ -5. I^LtMS 
•5 3 £ {C «fc >J , ^Hvl~HvlOCiWB$tt-g> < SI±'fiS ; fe 

flMRcflWr*" "S 3 £ fltBfoB-e&S. 
[00 8 8] l 4 tafclaggfifeWKJK l 

[oo8 9] VGEdiaMnaft i ffifeonwz 
icm-&w&mim^ftLT, &&2nr~7;- raft 

E^snmaft 1 5 (c j: o Tfip-t * . • 

[0 0 9 0] X, «^ffi@g& 1 4 ©£feWf PffiB 

#illSi&3K:feffi;frcSftT^-5. 3tifc<ty, ^Sg©7P 

jsit inaac, 7 j- FWfcmm%M£ y v ^ 

^•tcii, ^^iiillIS&3^6ffi*Sn5iBfe^ft-^©^ 
-5 3 i: sc<fc y , 3t^°*;k£#©7 7 - KWSfc© 

[0091] i©^i0fl2-en tv- F* 

ffi5rTOnl--5^7 , &Kl 3 ^filKlj&ot 1 OMiC^fil 
L,TV^-5fc#>, fi^fa©j^t#h|W!^LTmM©^U 
T©#©Sa^^&Ttf*£3<!;%^fg£&£,, Z.(DXo 

jWHwrci*. 7 z t\zxs<-' y-msfs©^ 

^/^;i/l atCfeW-5S^S©«6o^/b^D** 
-*©i:3fc«K©tf6c>£#ttif<, 7V-F 

ih-r-S^* t. 6*1-5. -e©#£fcW:, iS«EE&^T?r 

*^©^s*#x 6ns. 

[009 2] BLfcBffli i 3 2 7 

f^y, x^-if^©^&J^m»K:&fcrT?^ 3E 

^©e?5^tt© j eti^n^#-rsittmEh©TODfM 

[0 0 9 3] [jQ£©7£ffi3] H5ti. *^§©^SS© 
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J&m 3 ©^SatA** ©£P£IH Zwi-fo 3.ffl05t 

[0094] %gm<?Wm 3 7?&, Bf 3 iZijk L fe^fig© 
©^A"*;i/tC &v #IB3SEK3&o TRW 6*1 

fc^-ffi^si 7±tc, y-3 120 tmvffl&& 

SStVT^S. I©^5-^-tl6lt ^86©?gJS 

2 tutte, * * * ^a * 

10 »©g^l 3KjtfbT*^MfSUTKW6nTfey, 
1 omK&g$2WL$&ffil 3{C*fLTWHS[©^-7. 

£1 6#KW6*VtV^ 0 
[0 0 9 5] X. *f 5 HBIS 1 7 14. vhU^X^CfB 
?'J$nfe*-?-3 1 1 2&85RU-CV^^f2SKJ9!iB»i:tt 

[009 6] * fefuxS©!^©^]® 1 , 2 trteu 
^;i/p^©>^/<— 9-f©%©K:Sf&nsmSSfflS:kffibfc© 

{cMbT, ^©H^©^ffi3l?tt, #^-^—9-1 
6 2:gS&nS«gSfit?:^ffi-r S ^ i5*WfcS 
20 [0 0 9 7]11L» ^-X^-tl6it X 
^— y-3 1 2 OiKlCtm H DISSS J§vvtfE6*vr 
-^©Snfif}i-«j*fe{i3#5^.. «St^ 

SUfi<rtt*, ^^ffi-tsm^-ffl©^-^^^ 

[0 0 9 8] 06tt, *H^©m g .3©*5tA*;H b 

m 4 izm l t=.t&&>i&R 2 ©®g& is h ^ e m c -e s> a 

* 1 4 *^*5 -7-^—9- 1 6 &?^n-5S 

30 mE4>iBfto^ias& 15, 7 j - vw&mfe i6tzm 
u 1 omiz&mzntc&ftfci. 3 ©^n-fwcit. =& 

3©l««BEtt^*$ -X^C— 9" 1 6tCt)PfttD$tl-5o 
[0 0 9 9] y- 1 6 SrgSEtlSm^^ 

#lRlK:»oTS?W6*lfc^-BBMil 7 (H5) Silo 

8&l4i:tSRStiTfey, i^Ml4'fit; 3© 
Hvg^^6^^tfmSSfitS:fta!l-rsz:ilCJ:y. # 

^*s. -x^— y i 6 $:SEns«sHBS:ffafr* 3 
40 iBiu&s. *©«jtetftffi*aa±. toi£©^©B3fi 2 1 

H 15 I / V^mc <fc o Tffo T % J: V n„ 
[0 10 0] tEoT. ^SWi3(i!tf^ttlt W 

l 7&c2^d^3ftTvvr, SSS?HvgK:SHT«itrt88E 

[0 10 1] ZL©HSfe3WK»3-ei±, ^-fj^ttfe 

^t"&K1 3 fe^gl/r^S* ±fB©^m^?:M'' N -5' 

i:, y-i 3 tc^tism^©!^^^* 

50 Zl^tC^Sfe^ 7x.-X^t'-hf!f©Ty-Fm^tt 
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[oio 2] &Ltmmist~£oK. mzw^Mzi&f&z 

i^OWftm^Lfto z. £ tc<fc y, 

[0 10 3] [|HSg©7£ffi4] #;fC, gs#B®£#flSL 

HWCffflB*-*. i& fi*T©ffiii!BT?tt. i^©2QK©7KJB 
&l (;y^f>^-v-x) ©iS§giR#C3feSi: L, 3®W 

•ftEtcPBHSroWSfefefC — *3pj^afflSI (1H) [*FGD 

*?-ifcffl38ia &^s#^-o^witn-eM®-r s ' £ c * y 

[0 10 4] [|S£©7$K4] H7l±. #?§HJi©^6© 

^fc>Lfc0Tr&5. 

[0 10 5] HfllltCfeVT, 6 0 0 1 l±fI-Sf#SiIIl& 
Tf, 'NTSC^ifCDIBfctttO^&AAU Tk^HSifm 20 

©*g-9#s®a&6 ooi ta±, i^4>raA8gRis%, e& 

MHSEDS. nmSHKBBth u-rtxyjfr*. a/d 

^mc&, >^^m?&jfc2f*^4tvs„ 600 

4 tt®atawffl$T?, * ©s^Diigffi* l £ies©^ffi 2 

Sf^JH a (S3) i:ra^C^StlT^5*\ El 
9 £#MLT^i£-r -5 «fc?fC, X^-if 3 2 1 OjbtgBK 
£;ftTV^\&#^&oTV^„ 6 0 0 2 tt^f§-§-{SJ 
AT?, ®#^SP 6 0 0 4 OfJffifiS&Mi^^L/ 
T»l/TV*5. fflTfe, ##^01^6 0 0 1 T?^m 30 

Srffi*bTV^5. 60 0 3 

3P 6 0 0 4 <2>3WSt£gB& L.Tfe y , fB J %Wm\BB& 6 0 

o i -&m. f^anfeiKVBWMi^ narasum 

EfcfrLTV^. 
[0106] 6006 J*6S*ft»f9JT?, B^^SP 6 0 

. o 4 i*n?5fc£-r •55^tt&^n-r-5fe*©M$c©T/ - F 

tiggftgH 6 0 12 CQfltMBMiK !$f§P 6 0 0 8 izm^tiX 

^=EU 6 0 0 9 tCf3li^^-5o ZLCD^^U 6 0 0 

9 JCffi«SnfcflffiR±, -f — 7a;-^*6 0 10, 

n*£#60 1 1 SrrfrLT, fl#©=2>t::i 
<bWcm§m^B 0 0 6, Jfcttf S»SP 6 0 1 2fcowai 

[0 10 7] H8l±. &$£W09m<Dmi&A OWB^K 
^«C0®i#^aP 6 0 0 4 ^ISKf S^SIC ffSSsg (IP 

j£M-s§-&#^-f &w©f#J9 , ^oeesst (sp-fe, se so 
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■KI»S:«IM-S«r©BIIIO ©5fSfflbiM8cSttirrs* 

[0 10 8] 08©^-f ^>^-v— IB^^^gP 
6 0 0 4 ©fJBBSR 1 , 1 + 1. H-2^Pi^tClg»LT 
V^SBR. I, 1 + 1, I + 2^T© : flS3^t-PPStlLTVNS 

ffiBE*:, ^{§-^©3MS©e>-&,. J, J+l» J + 
2 ^fOjUBBBtCffl&n L T V n 5 «BE S«*> L HT?& S . 
££-etfcB*8»E, 1<I<M— 2, 1<J<N-2T? 
fe'J, * fcMl*ff 13£§©lt#ffc, Nf^flB»8©i»*SSS: 
tcLTV^ 

[0109] BHTti. 1 7fc¥j£fi©ffllSKT*tf: I ff B 
©ff&«a^U &IST (K+l) T?tt (1 + 1) *?B©fT 
SrSsSL, Mm (K+2) T?te (1 + 2) fJiSr^L 

[0 110] Z13T?«g(l<i>C{C^6f 5^£MT'feSf?B3 

■rs/t^(ss%o,- (-vf/2) (vf«^3 
T?t«a&ms^*y, £j:-tvf=-2vth (vth=p« 
«ee) ) ©^ff -^A^WB^cf Pin$ ^ < „ zio^pi 

[oni] zKotg^BsaiRKHi, ^©fii^^PWni" 

# CWSD tc^ffSLfe^ra (/^i/^ipD t?, (Vf/ 
[0 112] d©3Slfi*li, j££fS#©£teTjtf U i: 

n^jLT5z*»±jb u ;, mmis^om (mm) icM^t=. 
misuse i+toitvf/ 2 cD^&«tLfe^3i-feT^ 

©SB9fi-#©A^*Si, aK?stifc4Ttc*3S't"sefe» 

fl-f-CDR, G, B 3&tC£^LfcB£©-£*l-efl©j5Sg&;: 
[0 113] ZLC5«fco(C £-«fTfefC, A*^4xfeB* 

^ff ^tc/S: L7c/NVi/^*g©"BEE5:PP*D"t'5 zii: fc «t y , 

JSLfeBfP^, j(BiSSBEVf*^ffiflBSnsc:i:K:fts. ^ 
^Tf ?&BE®S?©iJtm«8fE I e©4#f£li. SBWtE Vf tc 

SoT^tt-fS3i;C«t:y, iS^^gP 6 0 0 4 ©±T 
©?Si^fIS?+HC «fc y lf{fe©^^^f*5^-5. 

[0 114] (^&**JUDTJ - KWffi©*Kt) 
!H9S:#HSLT, 2^^SS©^^4(D®^^SP (^^^ 
6 0 0 4 tcov^T3gtcSi^1--£. <> 

[0 115] |9lt ^:|ygCD^4{CfflV^/^^A^ 
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A®7;-K«i70 0 1 t, -£(Z)5[£mU§ig?-£:S£ 

[0 116] HEffclfc^T, 10 0 1 1 0 

0 5tt'J7^-K 1 006ttfltt 10071471 

-^yu- h, 1002 BttflfcHfe?-, 1003 tttfjgB 

jfiSL 1 0 0 4 «£0H3Mre&<5. X. Dxl—DxMCD-WP 

tUHta&BffffilK l o o 3 ®-t*i-?ni:Sa9SS*vfefJSg 

^ Dyl~DyN<Z>^ft^fU*#JfS$5 1 0 0 4 (Dtt^tl 10 

So 

[0 117] 7 0 0 1 «7V - FIKS&^U tuMbfc 

ieitc, zLti&ry- Fm«7 001 

<fc $ T J- F®H 7 0 0 1 %&®C<Dffi®iZftm U 
•^sft-^tUDTV — KSS 7 0 0 1 (D^tl^ttiZWgt&n 
tc.7 J- F«fig^Hvl~HvlO£JS3ES$&ftK:«tf T 20 
v>«. J&fc. HBTCftt. MSLh. 7V-F«®S^Hv4 

Hva w-etufcMffe-rsTy - f«S7 oou, 

[0118] c&b$$r& fflBs&moxg&o 

7 J- F«fI7 0 0 1 am^^^m^Mi SflL- 

0 6icn ^-T^-FS^&^rvsags&^mt-sfc* 

<757V - F«^^USP 6 0 0 5 $:ffix.TVNS 0 
[0 1 19] HI 9 ICtjcT <fc O tC, VA^«?ffifOr/- 

FVftcM 7 0 0 1 SraaSKW, *r;- K«ffitcg5l* so 

$tvfc^?-Hvl~HvlO©-E-tl^tl$:T/- FttM^tl . 
SP6 0 0 5 5r/rbTlSi±«aK6 0 0 7 ICg^LT^-So 

#gg8tecw$K4 t\ t >> - Fms^ogp 6005 
tmcom & t v * sane ziEmzmn-t & r=. s>-v %> & . 

[0120] HlOii ^:|Q6©^M4 CO TV - FUSS 
ft&ffi 6 0 0 5 ©EffigflteE&Ssi-EBIH^feS. 

[0121] 010 {CfcWC Hvil4^5V^;V6 00 40 
4©T7- F«17 0 0 1 t^sLT^-STV-FIKt 
flgfT-S^UTV^S. S*t6 1 0 1 imi±VM6 0 0 7fr 

67V - FH?fl7 0 0 1 tc*SfmS7V - Fa&fetcfSDfc " it. 
o 2 td^SWiiaB&T?, WJiee— #J&SJft6 loifflif 

C£esm{£SS&*IWIbTV^S. 6 1 0 3ttA/D^ 
T:\ ^PtiPIHI^6 1 0 2-£*fipg$:fX7cmE&fIS:-? 
^^Uff-^C^LTV^,, 6 10 4 \f7* hfty'^ 
X\ mj±M<Z>\BS$&T*3b?>gM} ! £$gB$&6 10 2, A/D 

6 10 3 teZH, 6 0 0 8 £©H3 50 
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<D74 W— i/sy&ffi\ fflj±%£. ; £>fc#>fcRi^bft> 
TW2>. ZLZLXA/D^MS 6 1 0 3(Z)-9->7°U>^*M 

[0 12 2] 3fflJ:e)«:o:^ SESfC* »;HE« 
^(6 0 0 7frt>7 J — FflffS7 0 0 1 tC§f9X7ctt^(C*f 
f5-rsmffi«K^BW»6 1 0 2{Cj;tJftifiI$tlT^ 
^#;i/ff#£^£^ 7# h*7°^ 6 10 4 £^LT 

swBSfSJffiFW e o o 8icm<bftnm£frz>. 
[0123] tv- inBftoj«s«H*iSHrsfc 

#>iC, ±i£L7^S/if#IMi&6 1 0 20ftK# S^o^O 

[0124] ^iC^^©m g -4 ©ScWiMP 6012 

i!fffllgP6 0 08 i:^^'; 6009 ^tt 
Jg|56 0 0 8^ T J ~ F«S8lftftflW 6 0 0 5 



^^t< -swfg m&m) Sr^=EU 6 0 0 9 tC#^ 

ti, .^^'J 6 0 0 9{CfB , li£*lTV^'[f#£SB*ffiUT 

[0 12 5] JWgBMHfifiWBP 6 0 0 8 1*. ry-K«S 
^nBP6 0 0 5 tcJ; ';^n^tife«BEfi (.7 J— K«SES 
ft) fcao*^T^#R±:©Ty - FttS^^^tifeiifl 

-^MOffilD , ^thXWMfDU^t^m. (MIX 

t±, I1J71 ~i 1J710 ©V^'f t ^^^T^S^-Hvl~Hvl 
OlC^flS) S^'J 6 0 0 9{CfBlKf-5o ^Z1T\ ^ 

u 6 o o 9 ^\c75iH'gc7)ft^tt. *=ey 6 0 0 9 

[0 12 6] flSfk 3js^ifflfl4tH T^-FtKJS® 

^^fjr (M=3 0 7 2f@) ^^IW^cm-f-^ffi^tt 

T / - F®EE V a ^(D^ $ (C <fc -o T^X.SifeJM^S> 
[0 12 7] ^=E'J 6 0 0 9l±#*^+^7C^W 

ifr^Wto^v^, ^ag®3KI84-ei±. /^-F5 :: -^x 

^Sr^Lfco 3?{C. ZKD^^'J 6 0 0 9^e>'fffg£:Bc 



(13) 
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1 0 fetf-LTflastBSgaSBn*** 6 0 11 T^flfcfr 



24 



Z.©n*?# 6 0 11 &tf-bTg^£*i3#3P 

[0 12 8] ZL<D£oteW8f»ttg8&tffi6 0 0 6> » 

mi^SP6 0 1 2 £/ivvg>z.i;fc«fcy, 0 

o 4 LfciBfci*. ^©7jjc«©#§£ b£B# 

«fctf. -£©SjtS©#S£b7c, fe£J:-e©®/?r (fltiK) 

[0129] fcfc, 3©i: ? fCiW*^ Lfe«ffi#*> 
[0 13 0] feSxUT^WKlStt* 5 ^ 

:©5&-f b £ \ * -5 «fc 9 Itti b SiSi-h© W£ 



[0 13 1] S!I©MT*#*^*^UT^>^* 
AK2a*tf^LTV*5BS«C^ B*&a*8P 6 0 0 '4 © 

iz, ffit>fr<D§@g-ew@mB&e 004 fcjta*i/r^* 

3e£#8f ftSP©^^^ b bT v \ 5 ©Ti£& v ^ £ 

[0 13 2] 3©«fce)&Sfl^P®56 0 0 6, M« 
fH^gP6 0 12. ^^EU 6 0 0 9 fc£ SBN&^ 

tCld^SffC/jNS v vfi|^-£&fc-5 Wilt**, ^^WfflffifA 

[0 13 3] ±M b fcjfiW#38£ b fcHflftSS^IB©— 
o&MfC^oT^-St, -?•©;* ^E'J 6 0 0 9tCfB^£*l 

giii £ t % tc-far e> tMDmM~^MSEMi^i b bT £ 7c d fc. 
[0 13 4] itifc^H-s.jSJRi: bT. J5£^£fr±;= 



10 



20 



30 



40 



[0135] zici-CTfri&ffijRT-s i 1 2j&tgHES*vri^ 
©*&JC3£K©«v \j(tl±#H^-efe-5 ice, I 

SEic&y, z:<#(c^§i©ry-F{ffl^ a^3 1 1 1 

fig& if TPS§ b & v ^^^rWc ± s mftb&Wvs 3c7i%o 

[0 13 6] z:©i^©MHfcc>^T&f¥b<fcfc^-3 
Tvvfe^jW. M;tra3G£ffi0#ffc J J , ai£3 l l l ©IS» 
m<b=fv-i/7yy\ *K3 l l l^X-SuwiyirS l 

i 9 sfN^siKiRoTjg^stifcsaa^Au j&^© 



50 



[0 13 7] IP%, Rjt©<fc-5^ *^©^4©H 

y iciantf 5 z: i: tcj: y , wasSa^^iE^ ^tf# b 

/h$^^T-£b£^K:±3MStM^C;ftbT%, 

©Sdt©®^TVNS^H^M-efe-5^5:fgiT-^So 35 

[0 13 8] ftfc, _fc^©HS6©j^M4 -efo ^©ffi 
•gf K <5 X D 7 & 1 0 MIZ b T V SS^AS 

«#V^7bW*bV^o b^U 5^fC«7ai-^7°U- 

h#©r y - F«n©£-t«# < f * istn* h 

^<^lJl J f> 1 7y-F®JfB^Hg|56 0 0 6©«: 
[0 13 9] *7c. 7/- KttS 

[0140] [^©Jpffi 5 ] 31©^©^®. 5 T'lSU 

»7«k iooi ©a®sfe$te§P esstwfisifljsao 

feWBESMIV^T, ?#1^^7-i 0 0 2&^S[IBfibTV^ 

5iR?«Si ooi ©S®«{£S^c-^ bTSfc*©$fe£n 
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£P6 0 1 2 £MV\T^*l£<D^ffi£83Sibfc#JK:c>V\T 

[0141] mwmm$jm9&c>w%) h 1 1 

^HJgCD^Jffi 5 ©lf^^«©lf#*^P 6 0 0 4 CD 

7 0 0 2 SrSMI-f SfcAKU 7i-X7V-h^ MM 
(#) CD— aiSr-Wy^v^BB^LTV^. £fcEU2te: 

[0 14 2] 011 tC&Wt, 7 0 0 Zli&lfiM&Mfe 

[0 14 3] ^a&3M^)B 5 ©JW8K*Ba5l±. 
S!l^««ffi7 002L !63*^-5«iS«fi383£»S:flt^. 

v z:4t. e>«cs«fiiMS««^ 7002 (mzmzt* £ 

2?i^^xe>tl5^ #HB5©J$B5T?14, HI 1 
fCSHv? * - > COSH SrSSSKWfc. 
[0 14 4] Zl;ft^ll®&$!l5tffl®i7 0 0 214. B 
10 0 UttCffBBttl 0 0 3, £H3&1 0 0 4, 
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If ioo 2&^m«Wa£1^£ti7cm g < 

[0 1 4 5] Z.ZLT*&HW6m&S9&7 0 0 2 fcSfcf 

*fgi o o i±icSS»fBliLfc©l±. ^?3SIRi ooi 



U -eco*Ri o o i±-ea*B^ufcKBc{±, -^co 

H«tt* ? -H)-feti««fc<» *5fiB«l 0 0 3, jrjBSKi 0 

0 4, 4=>U<HU *-?«@ftili:|lI«ft«47:«nr|g 

T-feU, -e*ie>-feaKSLfcK:f3B"rsHSK:Bi9K:^Rt-* 
ii:^t4„ ft. 3^a6cwKII 5 T'tt, sR-7-lKS (0 

1 9 © 1 1 0 2, 1 103) i:Pf»i9iS5KcT?f3SS^f o 
[0146] C£Sttfift££ft*fii 700 2 tSSmfi 

sd&r. ®*b3»bwz>8§i*) fia 1 2 it* ^mmomm 

5 CDlf^^SSCOlffiftf^SP 6 0 0 4 t, -£*l&IBto 
ir&fc&XD K^-f A6 0 0 2, 6 0 0 3, ^Br@fiKR!l^ 
§P6 0 1 6, 5S^SBIS#JMP 6 0 0 8 aftifCOg^&IS 



[0 14 7] Bgj^£P6 0 0 4 CD^E^&M®5®§ 
7 0 0 2CD3l£L5g-?Dsl~Dsl4W:, |SE[&C^1~<k 5 
^^ftT^-f^t?-^*®*^ (10CD138tQ« 

_h) g&m&M%B 6 o i 6fcgswsnTfe*j, -^co« 



"7, 



iooi ±-e#cS7b' : ?§£t"£ j eco'SBTCO* J ?ftK 

10 0 l±CDS&#_fc#U #ic»BW^«t 

CD^mttCDfeSSS^CD«^-fc#i"^. ^CDfcto, *® 
10 «fe$if;£M@f§ 7 0 0 2 C0jSiaT-®C^^I8^ bfcl^C 

3^LT, ^CO^M«fiM^fflflS 7 0 0 2 icg&l 
$^T^S^®«SiRf^P6 0 1 6(C«fc»A t(F>WMtf 

[0 14 8] jf.$m<V&W. 5 C9®TltlB»§P 6 0 12a 

tt, tf&lcDHi 0 tl»SHStof(l^&^SiSflBH»1BI 

MP 6 0 0 8 aW=E'J 6 0 0 9 &^TV>5„ ZICO^C 
SI BgSftfMP 6008 aAl toMCOScSia^fiPgP 6 0 
0 8<&*fSi:*&:Sj&tt. fl.gP4ig?Dsl~Dsl4tC3g£ 
20 f5«&&«ESfiftS3£8P 6 0 16 CD^^WiATJ 
U ^C0lBEffiS:MiPf<PIIIG&6 1 0 21fJfSIBU tCO 
iLfc«BEffl&A/Dge^Sg6 1 0 3T-^-*^^;HS-^ 

^M*S7 0 0 2©#§PCD^ffiSfeCD^ifc5:S^U 
U *^y 6 0 0 9fC, -fCDSW^^UfeBi* C&fe« 

CD#-§-£fB'li"f 
30 [0 1 4 9 ] £ &(CftttBMHBimiS 6 0 0 8 a 

£*T -pgS&ifK:, -eCD^^U 6 0 0 9 tCfBfiSStVt^-S 

* D z:e> bT^ «e u 6 o o 9 e>SD*ffi^nfc^^ 

^7^6011 ^bt^KCffi^i^^tt 

So 

[0 15 0] z.<D&5&m^MM&S&Bt£W(8&&B& 
40 l^btm ^co^coMl GRTOtcttTy- 

[0 15 1] ftfc, *SKW#e>li. SW#8Sil/fcfiT 

yrT?^v^AK:Scg*WSTv>5^ct±. ®^5^SP 

50 ^T-M^ftlSf^ !: ^'^ v ^-^*'' :5 ^ T '^ 
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[0152] $9& mmm 

0 0 9 (C-e<DSrtt<Da®^f^^tlT^fco 
[0 15 3] Jt&bfefi^ft^bfcW&Si^fi©- 

38£<Z>tb£ft*D C &2l V a 3 <fc y l$ti L 3 BHBfiSn?* -a 
£ L/T v ^l^mftVo* n S h z: 3T* < 5 > £*AT* 

* a r t: a* & , B#ra<z)Mi§ 2i t %» Kjesa- ©^bjtwk d 

[0 15 4] 3*UoS>fi-£*fSg£ UT, K£g&lPLt£ 
©JEW. SW©36^»ffl3*v. «BSSIWAS«»S:fT-5 

[0 15 5] JSLfc©,fc-5£, ^mk<Dmw.<DM^^ 

fc<Zl2lKJ:y, HflSSasgtK^fcC^UTV*-*^ 
fcBKcfc. ^©KH&jftaffT^-SZliiiciy, HSfc 

mw £ marts fc»KjSiw*ffifli z: 21 ft*r*^ a t 
[oi5 6] #gos©jgj!i 5 -m, mwmsMfc 

m^Ml 0 0 2 £EI 1 1 (C^rti •) fC^g^§§ft©Wis 
iSx'J 7©*f-© 1 4 ffi/^cfBgbfcftv -J-WflSR^ 

*l£%©T*£*\, ££u SffitfiISMtt7 0 0 2 

i±, T«#3^j£^^©;^£&&-f-5fc«>tc^§ 

£§l*lg|5©lit^^ 1 0 0 lJtCT#S^J!AVN®^tT'IB 

g-r 5 r £ ftw* l v *ft\ ®«©£a*x. u t fcs& s 3 

[0 15 7] 7 0 0 2CD«- 

3tft"<nrtgt^sft\ *ft£3SBtt-sOT*fiara)£ia8& 

ft* V ig?7?;&m Sr^JT- ^5ft*ilVNofc'^i: ©2fcte-» 
V *7?ttfg©^ig[&#ye b fc. 
[0 15 8] 6LfcBW9L/fcJ:^fC*^afi0?^fi5©lB» 



(15) #M2000-3 1 09 70 
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t, ^©m^ft*^t-5ilHftW*efesft^^"^-£>fc 

#>©'ff^g£i6«1--5 Z. 21 ft*-?£ 5. 
[0 15 9] 3£>lC ^SS&^ft^Sfc^Cfe, ^©g 

Hft*S[ft©^{cao< %)©ft*ife> frzim-tzzttf 

ttlcaWJJ&SBSSri&t - t=.#><D<mk*: J 3-^& - 2lft ? T-^S 
2iv%^ig4xfc^ft t *>'5„ 

[0 16 0] dS£©7E3tt>6] HI 3»i. ^|§0J©^g 
io oyfm. 6 {C#S.®^^gS^fe^S^^\'^>«/2lMia 
0g&2l ©^5:®i^-t--5 fe*©m^®T-S>S„ 
[0 16 1] ElfCfeVAT, 1 0 Hi^B^JVX\ Z.(D 

o ic«B»lffl»4:UTt±. ^gPft^AAbfc?^ 

mg&i o 9, ?fctf^^^i5T^snfefT©«^jB(i 

20 ED» 1 1 0, S e>Kll$M8WEEH v SA*-fSiSE«aR 
1 0 6^*«»S. jiM^^EK&l 0 9tt. 
jH0 l©^B : Dxl~DxMS:JiirjJtig^bT^T^ffiS: 
fpiBLTfey, 1 1 0 «J[|)^-?Dyl~ 

[0 16 2] 5EK^SS6©^JB6 7fldu 0 
1 ©*7«*fe±©H^^^ci:^S#mtc, ^< 

1 0©^^f^Dffi©?^^^l 0 2 fcfgtfTV* 

3 sbsru 3©?t«^nffl©^l^i*-? i o 2ft^6.Sc 
«g^flM©ai±«S 1 0 3 {Cli, ^$4x^^^H#ii 
:ii^£S2tt&VMDft*S4;Lv\, 3©^®^nffl 

©lSEE«ffil 0 3 &C«u Sg^l 2 1 iSJ±«l!S 
10 6®fil*Va5:ffl5illl (SltRl) tffifrtl 
12 GBKttR2)-fclC£y£flEbfc*EE (VaXR2 
/ (R1+R2) } &PPi0LTV*-g> o 
40 [0 16 3] ^mfiODJ^tt 6 T*WU 5SS^tIffl©]SJ±1i 

1103 ^mftrf s«SEl±. #cfflm©*i J£ft ? Wx?. 

Lft*%T-^5felt^V*mE ®8 0 [V] ) (C^SJ:o 

izffimt&nmcD'm&Mm 1 o 3^M-rs«E&^<t- 

SJIfite, ^®^nS©iei±'itS 10 3 tcS^Qicgg^b 

T^-5«Ssftl 0 4&C^LTW*«J±*f5t 

[0 16 4] z:©.];^^^^©^^^^ 

so ^nM©^^-?- 102, ^^nfflreEms 103 



(16) 
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[0165] V ^ ^ES*0D£«Kfr M^feSfiCW^B 6 CD 
■f-£#>©«BEA;bX CBEEVf) &S?12 0?:/rbt 

m&irrs. H5s.'i©/^x«s»io7jt. 

%»J:V\, ZtlfcHBffc, ^^DM©ftffliS 1 0 3 t 
TSBIBM 10 6 ©HKtfBWcgS&UfcWEtf 1 0 4 IC J: 

y , aBKft&mcwaasBR? i o 2 j&» e> ©^muss i e 

Srjffl^So 3lttiU 1 0 1 ©MEB^SSH 

i o 2*^®«-?-affi*witu ammssieawia 

nftv^/OBJcfts. 1 o 2 {CS-?^ 

ffi % & ' "t fe * ©ifgffirfflffi; NVl/^ & ffito b t btk&Wtft 

1 0 5tCJ:oTfft3tv6„ BP'S, W9l0 5lt /Wb 
Xffe£fg 1 0 7 jfc^tjb;vfg#jWfr|gffiSH E - 1 0 2 CEP 



30 



10 3 tCl^D£;flTV^m g >T?tt^tf 1 0 4 Cfc»J«8E 
td^BT e>*^M*ffl»^S L£t>©i: LT> USEttSR 10 6 

fg£#|l 0 7©t&#£#iht/T ; &J:V\, 

[0 16 6] 3©«fce>fcS>ffa?»l 0 5Cj:5M^b 
feCD^gll 4 {C^f^P-^-V- ^©IS&© 

f 1 6 CDl^-lo^fiSitf fflSW^tli z.am 

1 4©-7D-5 L ^- h~Vm-t£ofc ^#§§©®S© 
tp, Miotic 

[0 16 7] 014 ^^-r®aniSS®^^*^SA^ ft 
o 4 ic«t y w& s nfem^fi ^^nM©?^ 

;fiSS-y- 10 2 e>OD®[ffimgS I eZMfctZ. tftfc;*^ 

^ ;&£ffi^£Wi£ft&v^^±^^s 3tc^i 

[oi6 8] -is. ^vzfsz-vMtaw^tm&^ti 

[0 16 9] ZL©«fce>JCLT, %b^Wif©afc^:J: 

gpi o 5tc<fcyir#^si^©ia&tsE g&esii o 



0 7fCi:.5A;i/Xtti*&# ; lt$-&Tt)J;V\ 

[0170] &jMmLt^^m<7>Bm e ©fow^Sfc 

.fctiti. «^©^^^SlL£«l|-fc£-f3«« 

«ffiy\Vi/XVm. ^16. 0 [v] , AJV^MM 

1 [ms] , A;i/^.ifg0. 1 [ms] ©£gf£M£ L£„ 

[0171] <H««a^«©(eesttw>*c *ms 
(Dm&<^?Mzm&wBm^m<7MBA*)\si o 1© 

[0172] 0 1 5 te, ^^g©^H 6 fC^&^lA'* 

M0 1 ©f4tSHT-* U, €©P^BP«iS5:^1'fe*^ 
aV\'#;H 0 1©— gPSr-Uy^V^T^L/TV^. 
d©0i 5icfcwr, fro£©03 l ^ffl^ttH 

[0 17 3] 0tc£<^T, I2 0)t /t;i/;*#§£S§ l o 

7 (01 3) ^Sa^fflCWftS^Bfrfl 0 2fC/\7I/ 

xmEE&PPiDi-SfcA?)©^-?-. 12 1 W38*«&&l/§©iS 

20 £E«si o 3 cisaE&Bttnirsfcftoae^^fes. 

1% 01 5T-{±0^©»^±> ««{^3M©]«E^S 
10 3 tt#B§bT^LT^§„ 

[0 17 4] ^^©^©^.©B^^SCMV^ 

S ^iMlMM^if©^^T-&fflv^-^^"e^ 
[0175] r^cic, ?^{g^-7-i: LT^®e^£Kffl^ 

[0 17 6] 01 6Kl^1-©ta, ±M©^^©^SS©* 
^t*;i/tcM^7c^;L'5 : -lt' ; f-aS©®R3 111 (100 

1) ©32ffi07?&-£>„ 

[0 17 7] ^K3 1 1 l_hKUi. ^kS©01 9 (a) 
(b) -eSk-ttt 

tu z:4xe>cD3R^*OT»3 113 2:99m 3 1 1 4 fc 
j:y^*E^hy^^fcia«s*iTv^. ^LT. z:4x 

6>ffBB»3 1.1 3 ££IBSR3 1 1 4©^-TS^fC 
40 t±. m^ratc^® (^F0^) *g§3RS*iTS»J. AM 

[0 1 7 8] 01 6©B-B' fC»ofe»fS*:01 7tC 

[0 17 9] ^33, I(D i O *ffiiO Vil^l^St 
^S^3 1 1 1 JifCifffiBia 3 113, ?[[@Sj&3 i 1 

■?3 1 1 2(Z»IHHtlifctWWfiWltS:?B»bfc«. fiBE 
IS 3 1 1 3fe«fcrJ9DBB»3 114 ZifrLT&m^-lZlfen 

50 (^) ^TO^tfCiy^bfco 



«.5 



(17) 
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32 



[0 18 0] afcgQSOWgffitCfcwrtt. M85£%&>VT 
•71/- h 3 1 1 5 £v/i/HK t «©a£tR 3 111 

l/-hi:bt-7MS?-gfflSi3 111 gffcfcJBwc 

[0 18 1] 7i-^l/- h3 1 1 7(DT®tC 

tt. Sfc3feBl3 1 1 8#9t8*£*vtv*«. *mMOfcM(D 

gg/^ioi (l) tt#9-58asSatx?&sfc*k 

^BK3 1 1 8<D^KttCRT©#»T?/B^£>*l5 



0. 1 [kV] fr&10 CkV] gaTT?&&. 
[0 18 6] [mmofcMTi 03 3 Idu 2^SW®3fc 

[0 18 7] Hlft 100 5Ji'J77'l/-K 100 6 
SiOTffi. 1 0 0 7 |±7i-^7"l/- Kl?*> 'J, 10 0 5 

~1 0 0 7 iC «fc y^A*;i/©ftBP£^f-$t^££ 
&©^$B#tl£?£J&bT^-5. zLa^g^fc^irc 

10 £^£i±&7c&i£*^S£^#&3#\ Mxtf7U>y 



20 



30 



iaic«ji*e©#s<* i o i oawr&s. 

#101 O&SlftSStttt. S-?tf-AcDfiSJf&g{C# 

SrfiSjh-rsfcft^^fe-S. m#,©^«#:l 0 1 0(c 

[0 18 2] 3|g-fe©^&ft^y^^FttB[l 
8 (A) ^bfeXh^^^TOgH^CPS^tl-St)©^ 
14&<, mOTl8 (B) (C^-ri^^T-Vl/^^WJ 

%nfflg3 1 1 8tCjgwrtfi«fc<, Jfci^SW^ 

[0 18 3] Sfe. S3tl3 118ffl'J7^-MO 
WfCJi, C RTO^t tt^©^ ^ 7 3 119 
&B»*T&5. ^Wv73 119 S:i8WfeSW 
«U 1 1 8^-r-2.^-SP5:^®SMbT^ 

■rsfcaxo«fiitb'r^a-&«fe«> J ? > > st3tK3 1 1 

*>S. **;i//W*3 119H ^)£BI3 1 1 8l:7i 
-X^ly- h 3 1 1 7_LlC®*bfe«fc. ^K^®^ 
jf-ffc^BlU -e©±(CA 1 SrS3^^1-5*®C «fc U7£ 
Efcbfc. fcfc< S&fcK3 1 1 8fCfi«BEffl©Sbt»W 
&^v\fe»^K:t±. *9n/rtv9S 1 1 9tt«v^v*. 
[0 18 4] 2{^Q6<!WKIKT*l±MV^3&**ofe^ 

iPi*mE©Wioffl^^^©^*W-t ^ g ttk bT, 

7 i-^7b- h 3 l l 7 nm^M3 118 ^©fSKl. 

[0 18 5] as. ?&«EffiR5-"efe'S^96®^®* 

©fS^IQ&ffl^-?^© 3 1 1 2 ^©ftrilTlBBi 1 2~1 
6 [V] SK. **/W*y*3 119 il^l^@*^3-.l 
1 2£C9SESidli0. 1 [mm] 7>S>& [mm] gffi, 

^ * /Urt* 73119 fcJflSEflBR^S 112 H©«eE 50 



40 



WW 



t*, 4 0o~5oo , ct*i o^RJb8l^-rszihJCj:y 

[0 18 8] ij TT'l'- M 0 0 5 tcii iiiooi 
#B5£34vrv^J?fc ^K_hlCtt?^i^^'l 0 0 2 
#NXM®£f£3*VC^5. d^T'N, M&42R±:CDIE 

©gg£T-$> l .b gfiS^fS^^H^Jtt-J^bTiiaaSS 
atis. Mx.«. WSfi^ >©^£ I »fc b 

fe^^gfi^V^li. N=3 0 0 0, M=1000K 

Tte, N=3 0 7 2, M= 1 0 2 4 £ 1/7-., Zltl&N-X 
M»Z»W*SB(H4i. M*©ffBB»l 0 0 3 £N#©#[ 

gBS&i 0 0 4tc«ty^tvhU^x^SSnT^s, Zl 

tl&l 0 0 1 — 1 0 0 4tCiot^^tlS^l:V/l/ 

[oi8 9] *^86®?^KK:fev^i±. «§3f©yr 

7 1/-M 00 5 Kv;i/^«7SR©3I« 1001?:@g 

■TSflBRi: bfc#, *?n&-WfW<D&&L 10 0 1 

W-btl.X^PV^m-J-mcDWRl 0 0 1 i#S:ffllf>T 
[0 19 0] *7o, 7i-7.^-M 0 0 7©TlK: 

*9-«^eaiTf*sfc«)» s^mi o o 8©^hc« 

8 (a) (c^-r<fce»^h^^c^y^^>tu m 
%wo>7. b ^^y'^mKitm&cDmm^i o 1 o^isw 

Tfe^o Zl©M-fe©#*#:l 0 1 OSrKWSlWli; « 

fecZ)^«#:l 0 1 OlCti, «S»S±^«-ilbTMv^ 
[0 19 1] 31R-fe©^6flK^y^^tHl 

8 (a) t^bfe^b^-f ■m.<Dwm\zmbftz> : &o>~e 

\$tz<. 9S*JOBl& (B) CSH _ J:^ft^* : WB ?, J 
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k<d^^%)^\ws^^\z\%, w&vmmm 
t&fcK i o o 8 izm v \ i < > £ tc.m&Mmmiz 

[0 19 2] ^ftMl 0 0 8<Z)UT7°b-hW© 

StCft CRTC^Trtt^UCD^^^y^ 1 0 0 9 
SlSftT^S. Z.(D*$JVAyZ 1 0 0 9 £t§ft£:g&5 
& gyfeffil 0 0 8*%1-S3t<0— £|5£:^®j5*fbT^ 

1 0 0 8 &fifflrt*S m^-AfDftfitSE&EP 

•e&s. * #;wty ?ioo9(t s&feffll ioo8?:7 

^-^yp- h*^l 0 0 7±KIJgf£Lfclfc SbfcB^ 
®£¥?#"ft$3Ib, -tOJtKlA 1 SrSGS5^Sft«*t5StC 
iy^fe. S&fcRl 0 0 8 &<g«ffM<Z>3&fe 

#*j»&J§VVfc»£K:tt. * 9 1 0 0 9 i±#v> 

[0193] *m&<?>mwx*\& &». 

[0 19 4] ^.m&^M-Vitm^^^-otctiK 

iimw£<Dmu%^Mffi£<Dmwm%±zB#)£ bt, 

7i-^l/-hltl 0 0 7^3^11 0 0 8 t©K 

y - bTt£Wt *> «fc v \. 

[0 19 5] Dxl~DxMS.O : Dyl~DyNjfeO t H v 

ft ZLCD^A'* ;b ?p0^:©«MflII^il Sr"8^,K»C^ 

bxl~DxMttv;i/^«^©frB3i* 1 003L Dyl~ 
Dymirrj]rf-&?M<D&M& 10 0 4 Hvtt7i- 

^•fi/- k©^ #;ww 91009 £.m&&3\zwffii£n 

[0 19 6] 3.®«a^Sft8II«:Sffi^S^ttS 

tcft M88g$£'kB&&Xfc&. ^®&03&fiS!&£M& 

31 [torr] gS©|^£*Tf^StrS. "tOSP 

tc, i!fifc(Z){£lt(^^iit^{c^^lW©m^©Sfif 

ft «ittfB a Sri^fc-TS^y 

b < HMatftflNKC <fc U iDH& b b fcfltTffc 

-»^y^-^©®»f^Wc«fcy^^Wii x 

1 OCV-f+^S^SMftl x 1 0fflY-ft^7i. [to 

rr] <D-ngmz%m?mz>. 
[0197] &m&(Di&Miz&2>m7KJU-)\/<Dm 
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{c% -*3pj^^ia[ (ih) w®m-?-S[tt3Bisis:3a9ife 

[0199] 035ft, $g^(DfcWAZ&Z>MW^sFM 
g®m^tHl^©^i:-?-4xibCOS^S:^fcbfc0T?fe 

[0200] HflStCfe^T, 3 5 2 1 ftNT S Cftif© 
|fcttHS^&. *¥l9SBfI*, f^^* 



[0 19 8] (v/i/^m^K&ffiSW-sfc«>«>®»iEi 

8F) J&HF, S®5:MV^T^a6©^®7©^Sfrll]S&tCfe 



50 



[0201] 3522ft j£.%m<Dl&mO5mm03i3gM. 
(DWWB&^-C'&Z* 3 5 2 3ft M^t^P3 5 2 2 

<&-&#*BaBfr3 5 2 1 TJdWI/f^tS^fc^^fBte* 

^3£fI-§-£:ffi;frf StS^^-S. 3 5 24ft, Mii^; 
g|53 5 2 2<^JB^S«E^«fc»a^8HfB-WRIK9 J f 
AT'feU, te5#«EB&3 5 2 1 T?#«/fl=>£S*tfc3fc 

[0202] #ms&<nfcMiz&&wB£&^u<Dwmm 

-T S{i©iHI$) ©§ I IS ffi biMBcmftP-r ««BE© * >f 5 > 

-f 5 > 9> -v - h l*irg3®fi63S3gK©S> Is (I 
+ 1). (1 + 2) SrlR^KI^bTt^^FOI, (I 
+ 1 ) , (1 + 2) ffCDfjaSlfiEtCffiflll bT V ^S«EEfc. 

IQjifi-we&s^Jia* J » ( J + i ) > ( J + 2 ) 3?'J 

:PPinbTV\^>®±$:^t3b7cEIT$>^> 0 0K> 
SCKKM-2, KJ<N-2, MftfiM* 

[0 2 0 3] Hlllrft, lyJc^P^^^KT-ftl^fS© 
ff&*^U SS^ (K+) T*ft (I + D ft&<Dfi*M 
ffiia (K+2) T-ft (1+2) ^fSCD^f&^b 

[0204] mii^^-r^^^fi'J^^^^Bis 

ft, l zftfpjiSBBIS! (ei» l H t^-*) ittcWEl 

^XflSr^o, «flffiI-Vf/2 (VfftZl^TftS^m 
ffTf*>y, feJ;-^Vf=2Vth) ©«ff#^]ii#^P|J 

ft, m^zmttz^gM^t ra» bT, 
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e>, «fe{csrfeT« { * * t?©jhh S:#fc^n^c7)y \vi/^ 

tei:i¥4*c ) .r©^!l#-5|-©A;i/;*$fi4 SfflRSiftfcfT 

[0 2 0 5] ZLZLT. ?&BEfiBft?®SttW8E5 1 eliVf tc 
lr*<£fctC*»J» IS^^Sf 3 5 2 2 

[0206] tt&ispsj&nrzte. m^wfcoi^mw&m 

@2* L X V \ -£>ig^*f£©*S«& & =E— # u 2tfrB;©$l 
[0207] ;i©^/\^;i/ft^£^BS6KffiI 

[0 20 8] 11 3 4 l$#^&(Dj&M 7 ffl^af **,«/©— 

fctotC, 7i-X7°L/-h^{Wfi Oft) <D— 3P£«B§L 

[0 2 0 9] I3 4i:g^T< 3 4 1 1 1 4f£?*l& 3 
4 12 tti^ffi^T-, 3 4 13 ttfJIBW. 3 4 14 
BBSS. 3 4 15 14 U K 3 4 i 6 IZfflm (#) 

T-feS„ 5C3 4 17H &®fKSSD£ttlST?, 3 4 18 

-g>« 2f^Q6®^B7"^»±. ^-?StS3 4 1 1 £DMa(3 
®«&MS«fl3 4 17 &HSRSKU 1SIM££ bT 

\tm&\fcv>wm&fct. vfe. x^mn&MsgMMs 4 1 

7 ©H y F®13 4 18 XMt> Z.tX\ 

MRtiffClSjeiiUJ&lr^, ;£|yS©^ffll 7 TH4 * 

^N*#;i/rt©M3£M£SBffit*53.£T?, ^W©«£H£ 
©a^©SWjb<56£ L £.©fr Sit tfertB 

50 
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[0210] tfsBwasnsrsss 4 1 7 14 iit-?*K#c 

Wf5S»3 4 13. gRBRS 4 1 4, 4 1 

2&¥ti$nMmzmm-£ftxmw:£ftx^x, -m&m 

«©^1#^.5ISffiU8Dsl~Dsl4S:^-bT5r*ffiS*i 
TV^. JEfC. 3®S{£lD£®fg3 4 1 7l4fJgBME. n 

m&(Dwmnhmvw&%:m^z.£fr<b* ia»*© 
f^#f c^B'SifiM^mffi 3 4 1 7^ra^cf^-rsz: 

xmMt&&mM.x& < x &!&ic.fflm& v \ 

[0 2 11] #tfC. 03 5 ■&fS^X7x.^f/^-yWI& 
&|^-t-5fe«?)©lEl^^fe{COV^T«E^-5. 3 5 2 514 

ttStLfeJ^KU 3tffiSffiffifi3 4 l 7 (DM*) BUsfflfc 

-e^sae«@3 4 1 7 jto^fisiojaK 3 5 2 5#«e 

f S JMMBlRdjW* y > $«§ 3MSPSP 3 5 2 9^^^ 
y 3 5 2 0 £T^I$£*lT^-5. 3SfC, gtEPBi©©^ 

3 5 2 1 1 £*&ffi953 5 2 1 
TV^S„ $ffimWBS£M3 5 2 5^6>©ffi*t4, 

y *)*stfcA*^ > ^*>x©i« w^^st? 

7?4^ 0 n>AU-^ 3 5 2 1 1 ^^ffigP3 5 

2 1 2 &-g-tf^ffi«filtmSP^>5^^D^S:*^;b, 
■ffim?M®SM$ 3 529 il^^U 35210 $:-g-tj l S^« 

MWW*yWWHS*H & new- s . 



[0 2 12] JSfefC, 7^c-f;b-fe-7S: : f? ; 9f l JP^bT7' 
x-f^-7«5W»3^*»;, fff^mg&3 5 2 1 4 
f!fPSP3 5 2 1 3 Sr^T-V^. 5 2 1 3 

J4 |^tC7x.>f;i/-fe-7^f-5fc&©'ft-#S:ffi*U 

fe"*©^ffl7J#S3 52 1 6^ tiVU^fflVh 
U^^-f^TODf -S7cfe©Vf, Va^©MffiI§P3 5 

2 6, 3 5 2 7, 3 5 2 8 ^EI8S^©«S!^E 
ffiM'bTV^^S®gS-®lSI53 5 2 1 5lCA7J£*lTV* 

■5.. 

[0 2 13], ®^ffi7J#S3 5 1 2 6H >^ 
-^^t-^T-#J5ftStlTV>§ffi7J§P3 5 2 1 71Z 

MLXMSMtefSnZ^-tZ t-to<Dfflm^®LX%> »J s fj 
^^■f-fC/S t3T^- tT-A 3 5 6 3 % L < 14-f > 2?^- # 
gP3 5 6 Z&Sm&ro. ^(C +Vfftff^fSP3 5 2 
6, -VfM#SP3 5 2 7. Va§fHHJgP3 5 2 814, ^OS 
f KPSP 3 52 1 3^5) ©fe-f-fCfB: CT, ^^©TOP« 

3 5 2 1 3^e>©-fg-§-(C4oTVf. Va©mS!R©±©^ 
*j Y^h<\Z9BM<D^g.-kfsoW& i k^il'X\^. -t 
*lfC«ty, SS9fiWK9-fA3 5 2 4^, 
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K^-f A3 5 2 3 &MbT©5ft^®E©£^& 

•f s z: h fc «fc y *?*WM«BE6<T t * y , it^m?5fs 

[0214] sg^maisi53 5 2 5H ^msg^^ 

®«K^&<OfBK:, S®Wt^flJF9--fA3 5 2 4, j^g 
fg#MF5H'A3 5 2 3 ©Sg^fHH^©^mE©» 

mz^jistuw T±uy®$m.) §:^ToTv^^3^: 

[0 2 15] mz. i&m&fcMi \z&\T. MSS&X 

[0 2 16] £HBgBttfB!fK8lS3 5 2 9it ^Bflt&fJl/fe 
g[J3 5 2 Sj&V&ffi^Sttfcttfifc^&^U 3 5 2 1 0 

Ufm%t. bTA7J£*l£Dsl~Dsl4©«&ffi;tr£:/?r 
^CD^W^^^trA/D^IL/T^^U 3 5 2 1 0 tCg 
g&tf. Zl©^ =E U 3 5 2 1 0 &C##i&tM*?gi: bT 

Dsi~bsi4©n>!r— ^a^Ki&j&bfc^igS&S 

r £ tog-* gtg b ^ y M&x*$> o t =& «fc < , jstcit 

bvt^ijmmz. fi^fflftasDfts 5 2 1 4 a^wa 

H&c flBSi: LTftt>»ts«te!ti: bT& < £ 
bv\, 

[0 217] ^€'J3 52 1 0KWCmm&%&£3&* 
A $>!7*tbTH ^ffigP3 5 2 1 2jb^©fg^£gfc: 

u ifcv ^ip^c^o-f > * — Srffio t a/ 

D^&KZfc^y 3 5 2 1 O^xCD^ji^^foT^J: 

[0 2 18] &(C, ^KS^ffiawDn^rcu-* 3 5 

211 -eiit. mmnmamus 5 2 5^&©7tn^fi 

V thJgJLL* b < li^TO«&fc# LTDi>>^ WftflW 
(09;U£ T T L bOlO K3^UftffiaS3 5 2 1 2tCA 
/jbTV^o r?>V\°l/-# 3 5 2 1 1 CDVth©i£/£«:^ 

^.■fZ>ZL£ : t>^It%T'%>Z>. X, rr>Al/-t?3 5 2 1 1 
tt, «®llfei©ilfi*fffi5:a^mSP3 5 2 1 2(CA77 

f S fe &© A V 7 7 T y t» «fc V \, 
[0 2 1 9] ^ffigP3 5 2 1 2^ 3 >A # 3 5 2 

i i^6><zHi-9S:iifc, mt<Dmffi'm&mM3 4 1 7© 
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[0 2 2 0] IH3 6T'ii, p& b fcft&(D^M'g&MM 
3 4 1 7©fltob*tf^©^©3Hfc£:, B£H©3EffciC$t 
bTa^U 3g{Crr>/NV-^3 5 2 1 lT?K5fe2*VtV> 
£ VthfC*f bT*®«&ffi7J^MAfc^©=f >a 
#^^£^TS£»©fe##-f$>^&S 1, S 

2T^bT^<5 0 
10 [022 1] ^/^^^ft-eiSflftS^^t-SffiEftil bT 

tt. *S/WM^C!)7 h V * x_hT-©«SAWai: t: =fe 
©«S±tliffff* ! ^*r -5 i: 3©e — i: $ tiT 

[0 2 2 2] RJtro^^MH't?^ a ©#IC, 
HtcSEfbt* S. i«a6fWTlT?l*ff!^.fcCtftHJaP3 5 2 

20 l 2ftT-^y^liffi&£:!gW\ 5yf*nvi'i:l/T3> 

^M«ffi«ffi©ifi^-eSfSjt)^bfe^ 

i341 7©*feliffl^{C«fcoTP^fCf^EbTVthJ^ 

T ^-£>„ z: W:«fc y 3 > A u— 9- ^l±H-» L \zmt 

[0223] tmmnit, ±m&i%M.*:im&&sizw®-t 

30 SB#{cn I/- ^#^H-> L izmt bfc^60#-# 

y®3 6 <D#KJrfl;^F7?©Sfifcfc^7?(^ 

[0 2 2 4] fi£oT, Jjrt^fe^^trc^-fSt^S. 
l£.m<Z>^ffin&9M3 4 1 7©S^VthS:jSS^.TVS* 

b T. «®«^©im*ffl5: A7J bT^B-r •2>S^(C«, 
40 MK-«A/D^li:CPU#<Z)?t#^ia^5:MV^ & 

[0225] sLtcoffiz, ^®me^ffigPT-^ 

^ffi«ffifl?tia^ 6 © ffiTJffl^ bT, 3 > A I/- # 
$rSCLTScti^5:lfoT^ l J, ^ffi^P3 5 2 1 2 
fct. ®®^-ecD^tlfi-#S:S^B®«3Pai3 5 2 9 £7 
jc^^-7lPJ«Wrt®¥!l£iaS&3 5 2 14 ^CfiiTJbT 

[0 2 2 6] 7^C, 7x-f;i/-fe-7We^ 

50 ;i/0D7iW;i/-fe-7&ies-rsfe»^ ^m§P3 5 2 1 



39 

2 3 5 2 1 Ofr&Ote^&SWmSfBHB&S 

5 2 14 £#MfPP3 5 2 1 3t£f«^. ^©fll 

^tmi^3 521 &m®53 521 2^e>A*$n 

Tc^S^DW-f^^^^CD^^E'J 3 5 2 1 0©'ff$g£: 

•fe— "7 N >— trt/xZ 3 o©^- Kfc^SU 

13M%M$&3 5 2 1 4ft©Sy-^>ittCt£oT^fTc£*l 
5, ziZl-e, ¥!f5fe[Ifi&3 5 2 1 4tt*/—>ryxW£&8L 
IGfBSU W/E0S&3 5 2 14 £#BS1B»3 5 2 1 3 £ 

[0 2 2 7] 03 Hi, %ggfe&&MX*FB^t~y x-^f 

[0 2 2 8] t-f^yyS 1 0 lCSWt, ^ffi§P3 
5 2 1 ZMft^V 3 5 2 1 0 i V, Sl^ 

VZfS 1 0 2T*li ^^m^^ifWiO^X^^-fe 
- 7 */— fx yy. jPSk&MLX V ^;fr©¥!D£ o = 
[0 2 2 9] #|Q&©)£I8 7 7?&, M^&3o(D 

^-F (MODE) Jc£HU •£©#l$!MflBK:i5&&fcS' 

-d-^&HfrLTV^. 41% MODElfU 3- 
if fC#WR fetXtt^K: 

£1£©»£?T3. XMODE2(t ifi7&©;}3£n<3i± : MT 

0 7c^ nmmm&cDWMZfflM-tz* jskmodes 

^^CDM^fCcfcoT^r^tU MODE 1~3 l£X* 
try X&tpX'MODEl, 2\3JtM&M1$$M<D 

§ ©(C*f LT> MO D E 3 TttWt««WiWV ^fflWS 

[0230] mz. mMztLf-y->ry^fovrc.7u 

yxoxmv&fr totu Mx.k£MO DE3 a^frSftS* 

-£rfCteX-r y -7° S 1 0 9 MO DEI, 2 O^tCtt 

(t MODEl, 2©^-^>7tbTSS^©¥!B£ 

[0 2 3 1] TsrVT'S 1 0 5KZ£V>TWU #£fet© 
ft^W^S^©ly<MCM0bfcfc©7?&y* S38 
JGRLfcAifC. Hf*f853B!K3 8 6 l©iuM©* ^-fe 
-$/®-f Z/*?*r—9 3 5 6 2lC^LfcO, W^fflTJ© 
Xf-A 3 5 6 3 £fgtf V -fe-SJfeaffiS-ttTfcJ: 

v \. MA & MODEl ©*§ilrtc B$cW*lfcffl a n-r. 

wacDtibfi^^fe v ^«£*c * y - y #w > 

tjtr—% 3 5 6 2^Xt'-?!7 3 5 6 3^&H 
S^R©^>-5^->^&ffi-r«»Clbfey, XMODE 
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S.tJfXtf-^3 5 6 3^)*'t^ieM^IS?:P^;t'TVN^„ 
mz, Xf>y7"S 1 OST'H MODE 2 Sr^ffTS*^ 
SW^rtfeiWSb tU MODEl ©»£fC lt7i>f 

[0 2 3 2] MbDE2ffli^Cli^ff7'S 10 7© 

y^s i o 8-^*^a*i*«atwi*©^©*fe*(»r* 

3tie>©WT^ *©I§PP§P3 5 2 1 3#Ig 

ssm^masgP3 5 2 1^5 © £;trasfc{i &8rs;#?&£. b 

20 fjB&a^tBfcfcS. 

[0 2 3 3] X. MODE3*^fflRS*lfe»&K:i±, X 
10 3 iJ^^VZfS 10 9 tCit*, lEKr^ 
^©m*7b^7$tv5^ ^©^©fOW^-ett. M^fr 
^^©^©SaSSS 5 2 1 5 fcVf, Va©ffi*ffiP 
*P3 5 2 6, 3 5 2 7, 3 52 80#^^7$W, 
. [0 2 3 4] mi. JiB©«#J»fflC«toT\ *^M© 

^JH 7 7? i±. ScS^T-©^ffi'i:«tS*^3: o fe^rT-© 
SCB®«Wffii, ^/\-^;^©7ac-r;b-fe-7^^si$ 
tiTfey, Stm©^ffi{cfev^tt®3 6T*SKUfe^ffi# 
30 S&Mv^TV^. X. 7^-r;^-fe-7©i/-^r>7..i:L 

^^CS^^i: ; { ; !)KT^nTMODE 3^l^ff$tt-£> 0 -f-^lC 
ftA0f^>&V^&^iMOD E 2*«KSSn. 

Sic^®@eii*23 4 1 inmffiMB&vtmT'PVtix 

40 V ^-S#^^ ifli, MODEl HMSfet* 

[0235] mm<Dmm 8 ] ?^fc ^momm^B- 
oxmm&MTm msmms&h) zwmm^x. 

^P^ggi-? & IBS b T V > S ^-?«K©*Mmfi©affi S: 

mz, 71^^-70^- Kig^: ; fo : ^TV^S^ffi^c*^r•5 

/\°^7b©-ffiS?: : ff'7 = 
50 [0 23 6] ^afeCWeUB 8 7?«, ^S6©^«S 7 7?§i^ 



(22) 
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L£03 4, @3 5&t>Bf8a>#/5£HDT*&£fc&!¥ 
J»feSttllH?S*ff 03 6lzmmW^L9M3 4 17© 

mmm&m^s 5 2 5 «au isweisaaBsws 5 2 

9(C«fcoT^.=Ey 3 5 2 1 O&CS^&StlS. '©^^ 
y 3 5 2 1 0^®»*ii*^Kl-3V\Tl^Q6CWK)B7 

[0 2 3 7] ^(Dfcisb. mBS**)Wl<D&AK.M-?2>i& 

m&ftotz.#>\Z\$, 03 5-r-©f!i€im?&3 5 2 1 4*>e> 

^y 3521 otcr^-fe^br^^y wtc*^ji*tv 

frt)^t"<t~£fe&2o(DWI±©1i&a, b&^Ci: 
5) o ZLZ.^ £fj£®i&3 5 2 1 4^€'J 3 5 2 1 

[0 2 3 8] Mxttl3 6T?WU BfMT 1 lZ&ttZ>W& 
a, b©«65*l4Vtl, Vtl" K3#ia-r*. fclZ{ftfe(D 

?^%tm&Lf=mztimT2izjsvz> t m&aLVt2, vt 

2' 0>«2*£Sd*^5, |WI$HCB#MT 3 SC£tt£«&* 
Vt3, Vt3' <Dm®M*M&&Z>. €LT, rix&Ss^ 
Bl&nfe^fiaiC^ffc&ATl, AT2(Cfe^-5«<2SC0 
SEftAVl, AVI', A V2, AV^CDffmSrffe*. JSLh 

Sfi|J!fc«Ba(Z>*fi«3EffcAVl, AV2&. #6BWH#© 

fcfibODmfiafcAtfl", AV2* ,fcy*>#**sv^:i:# 

[0 2 3 9] ¥temg&3 5 2 1 4T1i, ±gE^Hi£ft<£: 

tt&t&f fc fe^sss s nfcKj&t t Jtaw s z: t j: 

i34 1 7 ^m^f M 3 5 2 5fr£>&5H&tfiBf#& 
afetftc¥ff/&Il!&3 5 2 1 4RZf*=EV 3 5 2 1 0^e>^ 

ms\zjfrtz>m&<z>mt(Dm% -^w&it vtc^o) t u 

[0 2 4 0] 0 3 6 ©M"£#*U£. AVI, AV2tf)«£i 

vi' , a V2' ©«&©MbfflfS^«IS^^l^^'^ / i^ 
v a £W££ tifcM^-co i e> ^tr?* ;i/WTf 

fe&tCAVl, AV2CD«ffi©^t;{CM1"-S>7^^;i'-fe — 
[0 2 4 1] #5£HF&3 5 2 1 4frt>*=EV 3 5 2 1 0 
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[0 2 4 2] JgfC grj©#i££UT^®«£KIISgP3 5 
2 5^e>aSB^ffli|ifi^fiS:MV>5*t5S*^S. 



50 



Al- 



}Cl£ ^^'J 3 5 2 1 0^6>©SE^y^Tt>-f, 
®m#5&ffigP©n;//\ - l/-* 3 5 2 1 1 ^^m§P3 5 2 

Af-*3 5 2 1 lii/^V.^TT^^'ilbTMVV ^ffi 
SP3 5 2 1 2T?l3JW&JIS!rf Sfc&tC. «fi*©B#ISf 

esiseffci:-e©jtiRS:ffo*:fL ix.i®fW5Av 

1, AV2£¥fl)£tlB&3 5 2 1 4(CS^j-TSo 

raKSEft ©ifffi*ai*i»* hfc-fi&t mux- <t < , wjs 

EIi^3 5 2 1 4T?fJoTV^OTI»iB*:*feffiW3 5 2 1 
2T-4T-5^i:T-Brfli;L/r^S <I ^ffi§P3 52 14fflfl 

LTti. to^®HS6«)^7-e=&^fcmc, 

*»,J:V\, ^©*§£iC«U 3>Al/-#3 5 2 1 1 ^ttffi 
g|53 5 2 1 2j^b«fi^fc^«ffi#S*^l^^*U 

«6SEfbs(!^cffi#Si;¥jfjgEIBI3 5 2 1 4^e>StH^?m 

[0 24 3] 039 \Z^mfcOfcM 8 T«V*£7 

[0 2 4 4] ^©73i^;b-fe-^{C^-S^ilLT± 
StfiaCAVl, AV2©^ffctC;tfLT, ¥!I5SH5&3 5 

214m *-r^©m&co^t*^am^f5Rms:®3 

l-^TIgS^S^IBfL (Xf'>7'Sl l 1) , 3.— if 

(;tf-^l/-#) /v|$K^^&S 

SfdMP3 5 2 1 3 il»S#m3 5 2 1 6 ^ilLT^t) 

ns.Ufv^s ii3)„ ntii «0s<fipaiJ3 5 

2 1 3 &tjaft£EB& 3 5 2 1 4*^SSBIW#SS:fll®'f 

[0 2 4 5] ^tl&t^WfCSbtH B&izBO^SfecT)^ 

y Ur^7S 112), «itiiJblB©Wev^ti -r 

[0 2 4 6] iSk^C. 2RBeB»3 5 2 1 4 I3u *a%/^*-n/ 
ftCDSBlC#x.T 7 ic>r - ^^^M ODE tS36 Srfi 1 
■5 Ur^^SlH) o I(Z)MODEf^i JtfBCO 
^^iS^^^^^^ZLt^^. MODE 2 

^3 52 1 1 il^SSl53 5 2 1 2JCioT^n$tU 
^HS#*^f?tellK3 5 2 1 4CA*StlS3il , Tf7x^f 

0 5cD££ne>-fe?:te. BBc^^^S 1 1 Z^Mi^X 

[0 24 7] r^C, EJ3 6(Z)m&bCD^CAVr, AV 
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ssean«7at>r^-fe-7©MODE5:ifcfs (x? 

"ryy'S 12 0, S 1 2 1) . 
[0 2 4 8] #gQ6cw#»8T?Hu tf64®*S6®^*B 7 
£ bT, ifc^a^-f SJ^ttflC^&n.-- tFtC 

7©MODE£^bT&<,£JC&-g>o ±3SffiCSAZMV 
X(DmfflHl>T, MODE2sgV*BMODE3©7:iL-f 
)V±-y<Dm^.^thX\t, *ffitfiti3 4 1 7 CO 

a.**^. jB^«6abz^fbs^s-r»^K:j4MOD 

fcv^^f^^tlMODE 2#5g#*£*v5. 3*\,e>MOD 
E2, MODESTW^Snfc^OffiSa Uf'^S 1 
16, S 1 1 7, S118) H Sf&&©2Q6©J#»7 £ 

[0 24 9] if^.©33^ie>i±tCKbTl±. ^SS 

CWBJB 7 £ A&CH 3 8 (C^ b fcfiSC^ * ?W_Lffl 
f3©C§ftt£>ftfc-f ZsV>T-9- 3 5 6 2 J J>Xf-A 3 5 

■ [o 2 5 o] &jc<d£o\z, #$moyj&M&x*\iL WS. 

[0 2 5 1] Sfe, ^jQfeD^S 8 T*«:, OTBfe©^ 

6)«cs©^ & «ai bT v > s #\ mm^ vx^y 

Al/— * 3 5 2 1 1 £ltfefllffl53 5 2 1 2$!K££4%£J® 

X.5il^ai3 5 2 1 2 j&*e»#fiaa&3 5 2 14 {C##£ 
ffl;ftbT¥!f5£[HlS&3 5" 2 1 AHmMjtD^&^M't^^ 

5 Kfsr stress. z.(Dm&\z.\%, aynis-Z3 

5 2 11 t$Effig[S3 5 2 1 2 A^£fcic#S*^^S 

tu ^(mm.^m.£¥ ( i%.<®$&3 521 4^e>^^-u# 

[0 2 5 2] in&IQ6CW^K7. 8i:t(K:>f>^— 
# 3 5 6 2KmSbTht, rL-if^^-fe-^SS^-rs 

tt* L E DOD^fi^ r^TSftl^^ 

T^iK 5 6 3*^©ffi^CfeV%T=fe^( 

[0253] SEC ^8@ffl!D@t& 3 4 1 7 l±. fere 

ti^ic.fft>i^£9Me>Wc : &^isX : &£i<\ XfBBtcKb 



IS 
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[0 2 5 4] ±MLf=.#^&DJ&M<fiM$^^£MlZ£ 

[0 2 5 5] 2^ ±WS«:JSVVT:x— *f C*"Al/- 

10 Zlil$:^L7co 

[0 2 5 6] -ttllCJ:*;, /^*;b : fob<ttn.-if^\©« 

[02 57] <v;i^«-?as©isg*s><^c J^£b 

[0 2 5 8] 7c£U «B^<tbW$i& 
30 MIMltit j^Jff^JL^OWJSSr^bTbfrfe 

ay? ^^frmzm v S tc ^ i: ^x. 

&mmM.&mtt^xm^&mmt:mk£. zwrn? 

So 

[0259] m^&Msifik&m-T- (Dfmfrmj-Mt: 

[0 2 6 0] ^"f 1 *!!! 

50 (c, 5p^©«®'^^S^ffi«-?©*-?- ; ^^SSS^^ 



(24) 
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[0 2 6 1] Hi 9fc^-f©te, ^RSMoftB^^ES: 

mm^wmtmmi-^r^o^mm (a) as* owe 

H (b) T?&-S. 
[0 2 6 2] Bftfi, lOllttlSfR. 1102tllO 

3 tta&m. 1104 i-mwmm. 1 1 o 5t±®« 
7*-^y?mmz&*mmhtcmFm&®!K 1113 

1 0 1 1 t LTH WZ-\i. EUtf^^MKfcff^S: 
[0 2 6 3] ££i 0 1 1 J:tc«^gBi:^TfcM 

ftLTSStf e>tifc3KP«ffi 1102tll03H #S 

i, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, 
Ag^ttCtt»il1"S^il> ^&.H*l£>©^§©-»^ 
^« I n203- S n 02£&D«>£-15&§$£fb^ *K 

& if© A * - — > ^fi^B S: ffi*^*)i±TM v ^ 

aaarcs***. ^*u^©#i£ cm^ww) 

[0264] i?till0 2^110 3fflft}t § 

-JK&tctt. WfflfflRl-lS&fctt&gJryy* h n-A 
e>8tg^ * n * - * ©Hffifr &jl*3fcS5MS£:SBA/e 
Kfta^-5^ tfn?%»^KKtcpSflS-fSfcftK:»*L 30 
^©teifc^-f 9u*-9& y SH-v^f ^ a * -#©i 

S^'^hn- Afr e>i$r^f * p * - # ©$SB^ e> : 

[0 2 6 5] #«tti»Kl 1 0 4 ©gP;bHa£, 

©^fefTfo «IH4lt&««ttlc||^*Ui. 

[0266] mt&mz%^tc.m&HDW&.& w*y • 

-^6 2 0 O^^ha-A©^©*©"?^. 

fiBBHHKcDlKIStJi. WTi^S <fc 3 ftft^* 
aWt'bTaD93BB6S*W5. BP"^ SK^WS! l 0 2i&« 

110 3 ^^^^J^C^lS©^^*^ « . 



2000-310970 
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5^. cfre%#3;l>vZ)tel 0t>^*7hn-^5 

0 0t>^hD-AC!)ISt'*5. 

[0 2 6 7] Sfe, fttBSHBISJgfifctSOtCfflVx&tl^ 
S^ilbt^ Mx.t£ Pd, Pt, Ru, Ag, A 
u, Ti, In, Cu, Cr, Fe, Z n, S n, T 
a, W, Pb, J&iflfcttCftfc-fSAJI^ PdO, S 
n02, In203, P b O, S b203, fc£*£l±£#>£ 
•f-S^ft#^ H f B2, Z r B2, L a B6, C e B6, 
YB4, GdB4, &£*&te£&£t-§$Wfc#ff\ Ti 
C, ZrC, HfC, TaC, S i C, WC, 
D^£1r£^b#rt\ TIN, ZrN, H f N, 
liCfett^ifm Si, Ge, & if 1" 

[0 2 6 8] R±i£^fei otC 3£BHMU 104$: 

SWS^KT'^bfe^ ^©^-hiSMtfco^-m, 

1 0©3S*^ 1 0©7?g [Q/D] ©|SfflJC-g-*nS 
[0 2 6 9] fcfc, 3MW®BR1 10 4 iissST-mffil 1 

0 2 J3cfct>'i lostii. *$aK»;:.B#K:gs&sft5© 
ffMt. L^fctb, 3fr vz>— aHtfE* »J &o <fc o 

fcoTV\S. -fCDM«sy*l*. Ell 9 (a) ©fcffctSV* 
[0 2 7 0] «?Stffi»l 105H 

Wic liMH©*«'ffi»lKi y fe^^i^W?:^ bT v \ 
-5. #«'ffi^Kl 10 4(c^bt, «SfrT6if 

©^fl©«IS-7-§:SE*t-^*^^*)S= l^©« 
[0 2 7 1] *7c, ^Kl 1 1 Sit. &m : hi;<it&m 

is»&««uTv^. iii 1 i3ii. 

[0 2 7 2] #K1 113H ^^577^ # 

l < ^(Dmsmr-Sb y , miPtt 500 d*-> ^ ^ a 

-A] &TF£.-t&&. 3 0 0 hD-A] J«T 

fc"rs©jtfJEK:#*Lv\, ^®*K1 113© 

(a) ) CfeV^Ji. ^1 1 1 3©— 3P£B£*L£:??s 



(25) 
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[0 2 7 3] SLt, #*LV>*?W3£**jS«:3z!'<Jfe. 

[0 2 7 4] BP'S, S*gl Oil Cliflfitctf^SJB 
K *-?it^l 1 0 2 £ 1 103 Kl&N i^R&fflV* 
feo ^-?-1ifi©^ d t± 1 0 0 0 b n — 

[02 7 5] »fS-?K©±S^^i: UTPd*)b<l±P 

-A] , ifgwteioo [v>f 

[0276] aac ffi&t^m&ommfcmsmftm?- 

[0 2 7 7] 020 (a) ~ (e) tt, mffi&M%y&& 

[0 2 7 8] (1) *T, 02 0 (a) iZ^-f^oiZ, 
0 1 1±IC3R?«8I1 1 0 2£<fctf 1 

[0 2 7 9] 1 0 2, 1 1 0 3 43^5 

f sic&fcoTteu ^feSSi oil #fofc> 
^r5„ (*£Stf bTli. PS**£-f>x/N° 

gf^ffl^trt:?-- y?U (a) tC^L^— 
-y-SfS (1102^:110 3) 
[0 2 8 0] (2) 7jfcfC 02 0 (b) iz^ir^oiz. 

m>w&mm 1104 &e&t&. 

[028 1] I©ifMl 104 5lC&fc 

otli S-TEI2 0 (a) ayms. l o n 

its mn&wmzm^zw&ttffl&z^^Timt'tz 

j^©M?ttfx t°>±-£ef>x vu-m^m v >T t> «fc 

[0 2 8 2] {SSfi^^&*t**«^BK®^ 

[0 2 8 3] (3) 02 0 (c) KZk-t£olZ, 

7*-5><7"m«^l 1 1 O^&i^til 1 0 2211 

1 0 3©fS(cjte©«E&PPiiiu 
3i£«o t, ' *-?«asaj 1105 

[0 2 8 4] a«7*-5>^BSi:t±. 

H-e#&ftfc^@£^Ki 1 0 4^ciiss:^T■^T. , -?•<© 
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0 5) cfcwctt. l!9KK3ie3QriKeWR«S*t"CVN 
5. fcfc, «?ifcffl8Pi 1 0 5 Itf i:J*#-T 

st, 3K*anfc«B3iKP«flii io2tno3®ra 

T:tffl$£fr&9MMfaZMW<Zii6tiD?Z><, 

[0 2 8 5] zL(^&m&*£*mL<wm-t2>t~8> 

£ y it - y -y-t&Wr&iz xn,7M<DW£ 

im$.L<.' %m&<DBMam£iz immiz^ l £ £ e> 
f jRScifffibfe. m?«ffigm 1 0 

SfefU 1 l lTfffiMLfco 
[0 2 8 6] 2jkggS6©7gJBK:fcV*Ttt» ffifAtf 1 0©v 
20 ^ffX5i [torr] ^S©KS#H^TtfeV%T, Mx. 

\i/vvxmi 1 & 1 C5 ufp] . swtJbMt 2 & 1 0 

[5U»] i:U 8SS«Vpf ^l/V^^tlzo. l 

[v] ^o#ffibfe„ -e-LT, zfm.* 5 sVMfmt 

^r.^7\Vl/^©«l±VpnittO. 1 [V] tctgifebfeo 
3R?«ffil 102tl 103 (DfflftWMflgSfttf 

1X100D6^ [Q] fc^ofcm ip^-^a;^ 

[0287] ±iE©*Sti*. ^m^cDmMcDmm 

[0 2 8 8] (4) iSMC, 02 0 (d) (C^f iOtC, 

fgt£^fcffl«Rl 1 1 2*»e>iS?«ffii 10221 1103 

40 mi-M&^&fD^m^fit) . 

[0 2 8 9] rOQiiWS14fb«BStl±. iim^TT-^^ 

%L<tt^^-^#lJ: t J^'SWi)^ltf*l 1 13i:L 
mS5&HS!)KiK:l4l 0 oflSRJtfcitSllSiirSii:^* 

50 [0 2 9 0] *fW5rtCli, 1 0©V-f^4^75Sl 0 



(25) 
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©T-{t^5i [torr] ©|SHF*J© 

m/wx srjgjBWcflEirr * ^ £ £ «t y . n&smstp 

%b<«-?©tg^re-&y, KiPtt5oo _d*> 
^ h n -A] iW*b<»3 0 0 £t>?x 
ha- A] JKTTfcS. 

[0 2 9 D d®jifib&jss:«ty#b<sMS-rsfe«) 
c 02 2 (a) isttfrasKi 1 1 2^e>m6D-r 

tt. -Ste®J©^S^»K:ffifiDbT3fflS?Sttfl5® 
JE&fTofctf. ^ftfl&fCtt, W®lffVaclil4 
[V] , A^iflgT 3 it 1 [SUIH , /t^|BffiST4 

itio i^vrn thk, ±M<Dmsg&& # 
mmcDrnmamm^mmmmi'izm-r^^ 
-eg. y , ig«eif ©Kit&^H bfe#^tc 

[0 2 9 2], 02 0 (d) iCjrcT 1 1 1 4 { 
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10 



20 



Ml 115 



lb 



ft 1 1 1 6*^883*1X^.5. (&&, IfilOll 

iiurmv^. ) mmtmmmi 1 1 2fre>«E&38n 

■fSlSf, ttffitfl 1 1 6X&fcffiSi5fsIe£:ftiS!fbXjiI« 
jgffifb^CStfiiiKffiS:^-* U M'ffi-fMfeiR 1 1 1 

2<Dmf¥*wnr&. wma 1 1 sTftfajstifcaaj 

ffigfDleCD— M£02 2 (b) K^Ttf, fl§ffiffc«Rl 

1 1 2frt>;vixm&zmuu±utbz>}i. szmowsi 30 

fflffilsrd&&T3ffiitmWBLl 1 1 2#&©«EfflfflI 
[0 2 9 3] ±it(Diil|^m±, #IIS£©7f3K© 

[0 2 9 4] R±©ie>JCl,X02 0 (e) JC^T^E 

gs!©3Kse*S3® aas?- &ssa b fe» 

[029 5] (^^©^gSSSfctfaft?-) ^c. m 
■?2fcffiSP% b < »±-t©Jf ffl&?*fiE?ffll^ e>7B&bfe38ffi 
^§£§ftffifS^©%?£>£^©f^^&*iJ& fiP*.Sift 

[0296] a2 3n mmiwmzm&zw&M-t&f- 
*<Dse5»*wfffiBrp*>y> 0*© 1201 u&fc 1 

202^1203 1 2 O 6 l±HKSB3$8P 

*f, 1 2 0 4 (dMH^&mv^^mffilOt. 12 0 5 
i^SM? * - $ > ifjGMK. «fc y J&ft b &«?3KtBaH, 1 

2 1 3ta3ia?s§f£fb^tJ:y^bfcjawt^*»*. 
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[0 2 9 7] SSM;fc^c§$Ibfc¥ffiM£:^&5,£ 

14, *?M© 3 (1 2 0 2) 

1 2 0 6 JtfCggtt £>*VC £ U * #«f4^BI 1204«© 

1 2 0 6©$!|@£^bX^-5^C$>-g>., 
oX, 01 9 CM21SBcfett5£l?«®8!PBU;k Stt: 
SBcfiif\T»tgaBR«a»f 1 2 0 6©««L stbt 

3tSl 2 0 1, JJHHSffil 2 0 2g 

fco^Xte, ¥®M©^*^? [ JPbfe#l4S:l5l«{cffl 
\,s&z.ntfcmn*3b&. 2 0 6i; 

[0 2 9 8] 7£ic, SttM©^®^i^£if?©l£3; 

[0 2 9 9] 02 4 (a) ~ (f) tt. SBIOTSffiMI 
-r-5fe#>©$W0X, £-gP#©3lf B&0 2 3£|i|[— X& 

5. 

[0 3 0 0] (1) *1\ 02 4 (a) JCgrT «fc O 
®K 12 0 1 JWCaft-PttS 1 2 0 3 Sr^-TS. 
[030 1] (2) #ClC, 024 (b) {C^jcdtC, 

Jfti, Mx.^S i025:7./^•^^^?ST^Mt-4^^^«fcV^ 

[03 02] (3) 7^tC, 024 (c) iZ^kir J: o {C, 
«g^®©±{C^f®®l 2 0 2^tS. 

[03 0 3] (4) r^CtC, 02 4DKI5^-t<fc'?^, 
®©-^$&, M^^f^>^&«VNTl^5&b, *^ 
mffil 2 0 3 SrSffi$1t-g>„ 

[0 3 0 4] (5) ^C, 024 (e) {C^^-J: -Mc, 

l 2 0 4 S^^-TS, 

[0 3 0 5] (6) mz. 3pMM©#^'iirab<, ii 

20 (c) &Sv^lMbfe¥Kol€7t-5>^ 
^i:R«to*BaS: i ffit.tfJ:v\ ) (7) #cic, 

Bizmkb b <-l*6J8S*ffc-^ftS:*^lt$** (02 0 
( d ) & fl§ v NT 810! b fe^MM©ilffi?*ffi-ft:^ t 

[0 3 0 6] ^_h©J:e){CbT02 4 (f) fC^-Tillt 

[03 0 7] {mmmzm^ ^mffi&msm&m^ 
[0308] 02 sic, m&MSizm^^Mz-o, (M 

ffi«6le) *f QR?flttn«EVf) #f4, i3J;t>* (^-7- 
«SKI£) M (^-?MDmEVf) «ffiO#ffl!flWfe«*w 



(27) 
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[0309] ^saBc;s^fc*T-ft. ®:ffi«SSIe{C 
[0 3 10] Ml lie Cl*iS:B3it*EVthi: 

[0 3 1 1] mZiZ. tffi®SIeiii-f^fP*t^>« 
JEVfC^bTSEffc-rSfe*, «BEVf T?Scffi«jK I e 

©Ag2£§($PT^<5„ 

[0 3 12] fg3fC. *?-fCBt6irrS«BEVffCM^"t 

be vf &PP*g-r § u#ra©*2 c «t o xm&fr e>jfcffi s ft 

[0 3 13] RJt©«te)=&#K%^Sfc«5. SSffi^J* 



;^ft#f£©^^£S^1IM©lIf*& c #if'f£ : LTWrffc^F 
SaBtCfeV^T, §g 1 ©#1£S:f OT-rtbfct SzpHB&JR 

(jy^\aW\M.0M^MM^ CTHfiMffiVthfiU:© 

[0 3 14] ^2CD#ffc6^*fe^3(D#[45:fJ 
[0315] B26H 2fs^gg©^ffi©^®£^§!Sfcffi 

;k 2 10 1 ft38^A*;MZ>ffi»EB& 2 10 2&-tV 

10'4Bfn-^ 2105ttAffiW>^-7i-^ 
B0K 2. 1 0 6 ftC P U, 2 10 7 UM&ftaft. 2 

i o sas-to^ i o 9fe«fetf2 1 1 oaaHfci^u^ > 

^-7i-XHiSfr, 2 11 1 taHMtlAiJ-f >^"7x- 
*(BD&. 2 11 2fecfcU t 2 1 1 3 ttTVflPMSflB^k 

2114 

[0 3 16] teg, *^Sfe(Z)^ffi©S^S^ M^tfr- 



10 



20 



30 



40 



#Bi2 0 0 0-3 1 0 9 7 0 
52 

ft 6m, J5£. TO f3tt&ifr~ 



fcV**3*»nr.... 

1-5@^*if-#fc£c^TfttJJ««:W3"*. # 

[0 3 17] *f. TViffiiK2 1 1 3 14. Mx. 



50 



2isnsTviifflMB^s:S<et-sfe«)©ia» , r«>s, 

-fftr-5 T VteS©£*fcM#lC|ge>*i5 *>©T?ftfc < . M 
jtftV NTSC^A PALM, SECAMWjtH 

SVMfotfS'ftStfcTV) ft, *3»ft^*lBKRffck-SS 

5. TV##£#[il&2 11 3t«HfcTVte§ 
ft, ^3-^2 1 04tCffi^73tlS. 

[0 3 18] TV##SfIlH]S&2 1121*. «*.«BH 
^ _ -7)\rt>% y y >f ) t& if© J; 5 ?5e^l^5^ £ ffl v 

^5 T VlBfi&ff ^ SrSffit-S fc«>©III»T?&5. 
TV#*§^HIIS&2 113 hlstfSfC, ^Bl"-STVfg# 

©^ft^-pg^-^©"^ 7 ^ *fc#iifl&T?Sfg 

$tt^TV'ff-§-feT r =i-^'2 1 0 4fCffi;fr£*u5. 
[0 3 19] '®^AiJ-r>^-7i-^!sIS&2 111 
ft MxftT V * ;* ^IffiigtetfK y **Mr#-fc ^©W 

ttTf. ^yji*nfciii^«-^«7 : =i-^2 i o 4&cffi± 

$rtSo ®^ ; E'J-r>'<5f-7x-Xtag&2 1 1 014, 

gf^ff-^-^a-^2 l 0 4{cffi*^ns. IMfci^U 

^>^r-^3i-X[HlgS2 1 0 914, e-x^-rV ^. ^ fCgB 

«s*i"tv^*s*fi**3i y &tffc«>©ia5r^ bc*j a 

4^S#ff#^=i-^2 10 4 tCffi^J$4x§o * 
7c, Hfl^^U-f >^-7ai-^llC^2 1 0 814, Vvfo 
vJ>-2.#lhlfT : 'r CD «fc e> #lh®^-^ SrBBRb 

iX*tlfe#jhlf^7 : -3ftt-T i =I-^*2 1 0 4{Cffii7$tl 
[0 3 2 0] Affi^-f >^-7x-^ilS2 1 0 5!4. 

%mmnt. ^©n>ifn-^ : feb<t4=f>ei- 

^-r-57c*©H3B&-efeS„ J f , **-5 i -* • H 

Tl4«5^a©ff^--SCPU2 1 0 6 fc*M»fc©IHrc 

f!M'fl-§-^ll7 ; - * ©Am** if &ff -5 - =fe^rig^ 

[0321] ii#^ims&2 1 o 7&, Amrt^yz- 

7ac-XtU^2 10 5 £^LTfl^£>A#£*lS®£& 

. m^tffg-^, ^ac pu2ioe*yffl 
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- * NOTICES * 

Japan Pa -tent; Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image display device characterized by having a display panel and a detection means to detect a 
condition of said display panel, and controlling an image display device according to a condition of said display 
panel. 

[Claim 2] It is the image display device according to claim 1 characterized by performing detection of a condition 
of said display panel electrically. 

[Claim 3] Detection of a condition of said display panel is an image display device according to claim 1 or 2 
characterized by being carried out by detecting current which flows in said display panel. 

[Claim 4] Detection of a condition of said display panel is an image display device given in claim 1 characterized 
by being carried out by detecting current which flows through an electrode prepared in said display panel thru/or 
any 1 term of 3. 

[Claim 5] It is an image display device given in claim 1 which said display panel has an electron source and an 
accelerating electrode which accelerates an electron outputted from this electron source, and is characterized by said 
detection means detecting current which flows to said ****** thru/or any 1 term of 4. 

[Claim 6] Detection of a condition of said display panel is an image display device given in claim 1 characterized 
by being carried out by measuring current which flows in two or more parts of said display panel thru/or any 1 term 
of5. 

[Claim 7] It is an image display device given in claim 1 which said display panel has an electron source and two or 
more accelerating electrodes which accelerate an electron outputted from this electron source, and is characterized 
by said detection means detecting separately current which flows to said two or more accelerating electrodes thru/or 
any 1 term of 6. 

[Claim 8] It is an image display device given in claim 1 which said display panel has an electron source and an 
accelerating electrode which accelerates an electron outputted from this electron source, and is characterized by said 
detection means detecting current which flows a current path between said electron sources and said accelerating 
electrodes thru/or any 1 term of 7. 

[Claim 9] It is an image display device given in claim 1 which said display panel has an electron source and an 
accelerating electrode which accelerates an electron outputted from this electron source in a claim 1 thru/or either of 
8, and is characterized by said detection means detecting current which flows a spacer between said electron 
sources and said accelerating electrodes thru/or any 1 term of 8. 

[Claim 1 0] Said detection means is an image display device given in claim 1 characterized by detecting current 
which flows for a current path established outside an image display field in said display panel thru/or any 1 term of 
9. 

[Claim 1 1] It is an image display device given in claim 1 which said display panel has an electron source and is 
characterized by this electron source having an electron emission element which emits an electron for displaying an 
image, and an electron emission element prepared in order to detect a condition of said display panel thru/or any 1 
term of 10. 

[Claim 12] Said display panel is an image display device given in claim 1 characterized by having an electron 
source, an accelerating electrode which accelerates an electron outputted from this electron source, and an electrode 
for electron capture prepared in order to detect a condition of said display panel thru/or any 1 term of 1 1 . 
[Claim 13] It is an image display device given in claim 1 which said display panel has an electron source, an 
accelerating electrode which accelerates an electron outputted from this electron source, and an electrode for 
electron capture prepared in order to detect a condition of said display panel, and is characterized by said electron 
source having an electron emission element which outputs an electron to said electrode for electron capture thru/or 
any 1 term of 12. 

[Claim 14] Said detection means is an image display device according to claim 1 characterized by detecting 
potential of said display panel and detecting a condition of said display panel. 
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^ [Claim 1 5] Said detection means is an image display device according to claim 1 characterized by detecting 
potential of an electrode prepared in said display panel, and detecting a condition of said display panel. 
[Claim 16] Said display panel is an image display device according to claim 1 which has an electron emission 
element and is characterized by for said detection means detecting potential of an electrode isolated electrically 
[ said electron emission element ], and detecting a condition of said display panel. 

[Claim 17] It is the image display device according to claim 1 which said display panel has an electron source 
which outputs an electron, and is characterized by for said detection means detecting potential of an electrode 
prepared in this electron source, and detecting a condition of said display panel. 

[Claim 1 8] It is an image display device given in claim 1 characterized by for said display panel having an electron 
source which outputs an electron, and performing detection of a condition of said display panel at a period when 
emission of an electron from said electron source is not performed thru/or any 1 term of 17. 
[Claim 19] It is an image display device given in claim 1 characterized by said display panel having an electron 
source which has two or more electron emission elements, and this electron source outputting an electron for an 
electron emission element as which it is chosen of said two or more electron emission elements from each electron 
emission element with a sequential change, and performing detection of a condition of said display panel when 
changing said electron emission element chosen thru/or any 1 term of 18. 

[Claim 20] Said detection means is an image display device given in claim 1 characterized by detecting discharge in 
said display panel thru/or any 1 term of 19. 

[Claim 21] Said detection means is an image display device given in claim 1 characterized by detecting the 

condition in connection with discharge in said display panel thru/or any 1 term of 20. 

[Claim 22] Said detection means is an image display device given in claim 1 characterized by detecting the 

condition in connection with power consumption in said display panel thru/or any 1 term of 19. 

[Claim 23] Said detection means is an image display device given in claim 1 characterized by detecting a change 

condition of a condition of said display panel thru/or any 1 term of 22. 

[Claim 24] An image display device given in claim 1 characterized by having further a storage means to memorize 
information which said detection means detected thru/or any 1 term of 23. 

[Claim 25] Said storage means is an image display device according to claim 24 characterized by memorizing 
information in connection with a count of abnormalities in said display panel. 

[Claim 26] Said storage means is an image display device according to claim 24 or 25 characterized by memorizing 
information in connection with a generating location of abnormalities in said display panel. 
[Claim 27] Said storage means is an image display device given in claim 24 characterized by memorizing 
information in connection with both generating time of abnormalities, termination time or generating time in said 
display panel, and termination time thru/or any 1 term of 26. 

[Claim 28] Control of an image display device according to a condition of said display panel is an image display 
device given in claim 1 characterized by including transfer of information by means of signal transduction thru/or 
any 1 term of 27. 

[Claim 29] Control of an image display device according to a condition of said display panel is an image display 
device given in claim 1 characterized by including control which transmits information to which control of said 
image display device is urged to a signal transduction-ed person thru/or any 1 term of 28. 

[Claim 30] Control of said image display device according to a condition of said display panel is an image display 
device given in claim 1 characterized by including control of driver voltage of said display panel thru/or any 1 term 
of 29. 

[Claim 31] It is the image display device according to claim 30 which said display panel has an electron source and 
an accelerating electrode which accelerates an electron which this electron source outputs, and is characterized by 
said voltage to control being the voltage between said electron sources and said accelerating electrodes. 
[Claim 32] It is the image display device according to claim 30 which said display panel has an electron source 
which voltage is impressed and emits an electron, and is characterized by said voltage to control being the voltage 
for emitting said electron. 

[Claim 33] It is an image display device given in claim 1 which said display panel has a tight container for keeping 
an internal pressure lower than a surrounding pressure, and is characterized by control of said image display device 
according to a condition of said display panel including control which raises a degree of vacuum in said tight 
container thru/or any 1 term of 32. 

[Claim 34] It is an image display device given in claim 1 which said display panel has a tight container for keeping 
an internal pressure lower than a surrounding pressure, and is characterized by control of said image display device 
according to a condition of said display panel including control which raises a degree of vacuum in the tight 
container concerned with a getter formed in said tight container thru/or any 1 term of 33. 

[Claim 35] Control of said image display device according to a condition of said display panel is an image display 
device given in claim 1 characterized by including control which improves an abnormal condition of said display 
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panel by the control concerned thru/or any 1 term of 34. 

[Claim 36] Control of said image display device according to a condition of said display panel is an image display 
device given in claim 1 characterized by being chosen from two or more control thru/or any 1 term of 35. 
[Claim 37] Control of said image display device according to a condition of said display panel is an image display 
device given in claim 1 characterized by being chosen from two or more control according to a condition of said 
display panel thru/or any 1 term of 36. 

[Claim 38] It is an image display device given in claim 1 which said display panel has an electron source and is 
characterized by this electron source having two or more electron emission elements connected in the shape of a 
matrix by two or more 1st wiring and two or more 2nd wiring extended in the direction which intersects this 1st 
wiring thru/or any 1 term of 37. 

[Claim 39] It is an image display device given in claim 1 which said display panel has an electron source and is 
characterized by this electron source having a cold cathode element thru/or any 1 term of 38. 
[Claim 40] Said display panel is an image display device given in claim 1 characterized by maintaining an internal 
pressure at a condition that a degree of vacuum is high, from the 4th power [torr] of minus of 1 0 when it is in a 
condition which abnormalities have not generated thru/or any 1 term of 39. 

[Claim 41] Said detection means is an image display device given in claim 1 characterized by detecting a condition 
of said display panel by un-destroying thru/or any 1 term of 40. 

[Claim 42] A TV apparatus characterized by having a detection means to be a TV apparatus and to detect a 
condition of a television signal input part, a display panel, and said display panel, and controlling said TV apparatus 
according to a condition of said display panel. 

[Claim 43] A computer display unit characterized by having the input section into which it is a computer display 
unit and a signal from a computer is inputted, a display panel, and a detection means to detect a condition of said 
display panel, and controlling said display unit according to a condition of said display panel. 
[Claim 44] A control method which is the control method of an image display device of having a display panel, and 
is characterized by controlling said image display device according to the condition of having detected and this 
detected a condition of said display panel. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control method, TV apparatus, and 

computer display unit of the image display device which has a display panel, and said equipment. 

[0002] 

[Description of the Prior Art] From the former, two kinds, a hot cathode element and a cold cathode element, are 
known as an electron emission element. Among these, the surface conduction mold emission element, the field 
emission mold element (it is described as FE mold below), the metal / insulating layer / metal mold emission 
element (it is described as an MIM mold below), etc. are known for the cold cathode element, for example. 
[0003] as the example of FE mold - for example, W.P.Dyke & W.W.Dolan, "Field emission", Advance in Electron 
Physics, 8, and 89 (1956) - or C.A.Spindt, "Physical properties of thin-film field emission cathodes with 
molybdenium cones", J.Appl.Phys., 47, 5248, etc. are known (1976). 

[0004] As a surface conduction mold emission element, MLElinson, Radio E-ng.Electron Phys., 10, 1290 (1965), 
and other examples mentioned later are known, for example. 

[0005] A surface conduction mold emission element uses the phenomenon which electron emission produces for 
the thin film of the small area formed on the substrate by passing current in parallel with a film surface. Although 
Sn02 thin film by Elinson (Elinson) etc. was used as this surface conduction mold emission element, otherwise 
Thing [G.Dittmer by Au thin film : "Thin Solid Films" and 9,317] (1972), What [ is depended on 203/Sn02 of In 
(s) thin film ] [M.Hartwell and C . G . Fonstad : ' ' IEEE Trans.ED Conf", 519] (1975) Others [ / by the carbon thin 
film / thing [Araki ** ]: A vacuum, the 26th volume, No. 1, 22(1983)], etc. are reported. 

[0006] As a typical example of the element configuration of these surface conduction mold emission elements, the 
plan of the element by the above-mentioned M.Hartwell and others is shown in drawing 27 . In this drawing, 3001 
is a substrate and 3004 is a conductive thin film which consists of a metallic oxide formed by the spatter. The 
conductive thin film 3004 is formed in the shape of [ of zygal ] a plan type like illustration. The electron emission 
section 3005 is formed by performing energization processing called the below-mentioned energization foaming to 
this conductive thin film 3004. 0.5-1 [mm], and width of face W are set as 0.1 [mm] for the gap L in drawing. 
[0007] It was common to have performed energization processing beforehand called energization foaming to the 
conductive thin film 3004 in these electron emission elements, and to have formed the electron emission section 
3005 conventionally, that is, with this energization foaming, impression energization of direct current voltage or 
****** carried out very slowly, for example, the 1 [part for V/] degree, is carried out to the both ends of the 
conductive thin film 3004, and the conductive thin film 3004 is destroyed, deformed or deteriorated locally — 
making - electric — high — it is forming the electron emission section 3005 changed into the condition [****]. In 
addition, this electron emission section 3005 is what the crack generated in some conductive thin films 3004, and an 
electron is emitted from near [ that ] a crack by impressing predetermined voltage to the both ends of this electron 
emission section 3005. 

[0008] As a typical example of the element configuration of FE mold, the cross section of the element by the above- 
mentioned C.A.Spindt and others is shown in drawing 28 . In this drawing, 3010 is a substrate and, as for an emitter 
cone and 3013, the emitter wiring with which 301 1 consists of an electrical conducting material, and 3012 are [ an 
insulating layer and 3014 ] gate electrodes. This element makes field emission cause from the point of the emitter 
cone 3012 by impressing proper voltage between the emitter cone 3012 and the gate electrode 3014. 
[0009] Moreover, the example which has arranged the emitter and the gate electrode almost in parallel with a 
substrate plane is also not on a laminated structure like drawing 28 but on a substrate as other element 
configurations of FE mold. 

[0010] Moreover, as an example of an MIM mold, C.A.Mead, "Operation of tunnel-emission Devices", 
J.Appl.Phys., 32,646, etc. are known, for example (1961). The typical example of the element configuration of an 
MIM mold is shown in drawing 29 . This drawing is a cross section, 3020 is a substrate in drawing, and it is an 
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electrode when the bottom electrode with which 3021 consists of a metal, and 3022 consist of a thin insulating layer 
with a thickness of about 100A and 3023 consists of a metal with a thickness of about 80-300A. Electron emission 
is made to cause from the surface of the top electrode 3023 in an MIM mold by impressing proper voltage between 
the top electrode 3023 and the bottom electrode 3021. 

[001 1] Since an above-mentioned cold cathode element can obtain electron emission at low temperature as 
compared with a hot cathode element, it does not need the heater for heating. Therefore, an element simple 
[ structure ] and more detailed than a hot cathode element can be created. Moreover, even if it arranges many 
elements by high density on a substrate, it is hard to generate problems, such as thermofiision of a substrate. 
Moreover, in order that a hot cathode element may operate with heating of a heater, unlike a thing with a slow 
speed of response, in the case of a cold cathode element, there is also an advantage that a speed of response is 
quick. For this reason, research for applying a cold cathode element has been done briskly. 

[0012] For example, since structure is simple and manufacture is also easy structure also in a cold cathode element, 
especially a surface conduction mold emission element has the advantage which covers a large area and can form 
many elements. The method for arranging and driving many elements is studied so that it may be indicated in 
JP,64-31332,A by the applicant for this patent there. 

[0013] Moreover, about application of a surface conduction mold emission element, image formation equipments, 
such as an image display device and image recording equipment, the source of an electric charge beam, etc. are 
studied, for example. 

[0014] The image display device used combining the surface conduction mold emission element and the fluorescent 
substance which emits light by the exposure of an electron beam is studied as indicated especially as application to 
an image display device, for example in the U.S. Pat. No. 5,066,883 number official report and JP,2-257551,A by 
the applicant for this patent, or JP,4-28137,A. The property in which the image display device used combining these 
surface conduction mold emission element and the fluorescent substance excelled the conventional image display 
device of other methods is expected. For example, even if it compares with the liquid crystal display which has 
spread in recent years, it can be said that the point which does not need a back light since it is a spontaneous light 
type, and the point that an angle of visibility is large are excellent. 

[0015] Moreover, the method of being able to stand in a line and driving many FE molds is indicated by the U.S. 
Pat. No. 4,904,895 number official report by the applicant for this patent. Moreover, the plate mold display reported 
by for example, R.Meyer as an example which applied FE mold to the image display device is known. [— R.Meyer : 
"Recent Development on Microtips Display at LETP, Tech, Digest of 4th Int. Vacuum Micro-electronics Conf., 
Nagahama, and pp.6-9] (1991) — the example which put many MIM molds in order and was applied to the image 
display device again is indicated by JP,3-55738,A for example, by these people. 
[0016] 

[Problem(s) to be Solved by the Invention] Invention-in-this-application persons have tried various materials 
including what was indicated on the above-mentioned conventional technology, the process, and the cold cathode 
element of structure. Furthermore, it has inquired about the multi -electron source which arranged many cold 
cathode elements, and the image display device adapting this multi-electron source. Invention-in-this-application 
persons have tried the multi-electron source by the electric wiring method shown in drawing 30 . That is, it is the 
multi-electron source which arranged many cold cathode elements two-dimensional, and wired in the shape of a 
matrix like illustration of these elements. 

[0017] As for that 4001 indicated the cold cathode element to be typically, and 4002, line wiring and 4003 are train 
wiring among drawing. The line wiring 4002 and the train wiring 4003 are shown as wiring resistance 4004 and 
4005 in drawing, although it has the electric resistance of finite in fact. The above wiring methods are called 
passive-matrix wiring. In addition, for convenience, although the matrix of 6x6 shows, the scale of a matrix 
arranges only the element which is sufficient for having not necessarily restricted to this of course, for example, 
performing [ of illustration ] desired image display in the case of the multi-electron source for image display 
devices, and wires. 

[0018] In the multi-electron source which carried out passive-matrix wiring of the cold cathode element, in order to 
make a desired electron beam emit, a proper electrical signal is impressed to the line wiring 4002 and the train 
wiring 4003. For example, in order to drive the cold cathode element of one line of the arbitration in a matrix, the 
selection voltage Vs is impressed to the line wiring 4002 of the line to choose, and the non-choosing voltage Vns is 
impressed to the line wiring 4002 of the line of not choosing it as coincidence. The driver voltage Ve for outputting 
an electron beam to the train wiring 4003 synchronizing with this is impressed. If the voltage drop by the wiring 
resistance 4004 and 4005 is disregarded according to this method, the voltage of (Ve-Vs) will be impressed to the 
cold cathode element of the line to choose, and the voltage of (Ve-Vns) will be impressed to the cold cathode 
element of a non-choosing line. If driver voltage Ve which the electron beam of desired reinforcement should be 
outputted only from the cold cathode element of the line which will be chosen if Ve, Vs, and Vns are made into the 
voltage of proper magnitude, and is different to each of train wiring is impressed, the electron beam of 
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reinforcement which is different from each of the element of the line to choose should be outputted. Moreover, if 
the length of the time amount which impresses driver voltage Ve is changed, the length of the time amount to which 
an electron beam is outputted should be able to also be changed. 

[0019] Therefore, if the multi-electron source which carried out passive-matrix wiring of the cold cathode element 
has various application possibilities, for example, the electrical signal according to image information is impressed 
suitably, it can use suitably as an electron source for image display devices. 

[0020] Drawing 3 1 is the perspective diagram showing an example of the display panel of the image display device 
of a plane mold which used the above-mentioned multi-electron source, in order to show the internal structure, cuts 
some panels, and lacks and shows it. 

[0021] In 31 15, a rear plate and 31 16 form the envelope (tight container) for a side wall and 31 17 to be face plates 
and maintain the interior of a display panel to a vacuum with the rear plate 3 1 1 5, a side wall 3116, and a face plate 
3117 among drawing. 

[0022] Although the substrate 3111 is being fixed to the rear plate 3 1 1 5, on this substrate 3111, NxM individual 
formation of the cold cathode element 31 12 is carried out. N and M are two or more positive integers, and are 
suitably set up here according to the number of display pixels made into the purpose. Moreover, the cold cathode 
element 3 1 1 2 of a NxM individual is wired with the line wiring 3 1 1 3 of M, and the train wiring 3 1 1 4 of N book as 
it is shown in drawing 31 . The portion constituted with these substrates 3 1 1 1 , the cold cathode element 3112, the 
line wiring 3113, and the train wiring 3 1 14 is called a multi-electron source. Moreover, the insulating layer (un- 
illustrating) is formed among both wiring, and the electric insulation is maintained at the portion which the line 
wiring 3113 and the train wiring 3114 intersect at least. 

[0023] The fluorescent screen 31 18 which consists of a fluorescent substance is formed in the inferior surface of 
tongue of a face plate 3117, and the fluorescent substance (refer to drawing 18 ) of red (R), green (G), and blue (B) 
in three primary colors is distinguished by different color with. Moreover, the black conductor (1010 of drawing 
J_8 ) is prepared between each color fluorescent substance which makes a fluorescent screen 3118, and the metal 
back 3119 who consists of aluminum (aluminum) etc. is further formed in the field by the side of the rear plate 3115 
of a fluorescent screen 3118. 

[0024] Terminals Dxl-DxM, Dy 1-DyN, and Terminal Hv are terminals for connection of the airtight structure 
prepared in order to connect electrically this display panel and the drive circuit mentioned later. And each train 
wiring 31 14 of a multi-electron source and Hv are respectively connected [ each of Dxl-DxM ] for each line wiring 
31 13 of a multi-electron source, and each of Dy 1-DyN electrically with the metal back 3119. 
[0025] Moreover, a means to prevent deformation of the rear plate 3115 **** face plate 31 17 by the atmospheric- 
pressure difference of the interior and the exterior of a tight container or destruction is needed as the interior of the 
above-mentioned tight container is held at the vacuum of ten 6th [ -] power [torr] degree and the screen product of 
an image display device becomes large. When it sees from across, preventing destruction by thickening the rear 
plate 3115**** face plate 3117 here not only increases the weight of an image display device, but it will produce 
distortion and parallax of an image. Therefore, in drawing 3 1 , the structure base material (called a spacer or a rib) 
3120 for consisting of comparatively thin glass plates and supporting an atmospheric pressure is formed. Thus, it is 
usually kept at submillimeter one thru/or several mm between the substrate 3111 with which the multi-electron 
source was formed, and the face plate 3117 with which the fluorescent screen 3118 was formed, and as mentioned 
above, the interior of a tight container is held at the high vacuum. 

[0026] In the image display device using the display panel explained above, if voltage is impressed to each cold 
cathode element 3112 through the container outer edge children Dxl-DxM, and Dy 1-DyN, an electron will be 
emitted from each cold cathode element 31 12. The high voltage of hundreds [V] thru/or a number [KV] is 
impressed to the metal back 3119 through the container outer edge child Hv at it and coincidence, the electron by 
which emission was carried out [ above-mentioned ] is accelerated, and it is made to collide with a face plate 3117. 
By this, the fluorescent substance of each color of a fluorescent screen 3 1 1 8 is excited, light is emitted, and a color 
picture is displayed. 

[0027] By the way, one side (upper surface) is joined by the metal back 31 19 for whom the structure base material 
(spacer) 3120 impresses the high voltage, further, since the inferior-surface-of-tongue side is installed on line 
wiring, in case a display panel is driven, the high voltage will be impressed to the upper surface of a spacer 3120, 
and scan voltage will be impressed to the inferior surface of tongue of a spacer 3120. 

[0028] Moreover, in drawing 3 1 , the lead- wire film material (for example, NiO) etc. is ******(ed) thousands of A 
all over the spacer 3 120. This electric conduction film is formed for the purpose of making uniform the electric field 
inside a display panel when high pressure is impressed, and is set as the resistance [of 1x10] of 8 power -1x10 of 
about the 9th power as membrane resistance. 

[0029] Therefore, it passes along a spacer 3 120 and the current (it is called spacer current) from the source of the 
high voltage flows from the metal back 3 1 19 to line wiring. 

[0030] Drawing 32 shows the cross section of the display panel of the image display device using a multi-electron 
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source which invention-in-this-application persons produced. 

[0031] Here, one cold cathode element 3112 (here, a surface conduction mold element is illustrated) which omits 
the line wiring on a substrate 3111, train wiring, etc., and is arranged in the shape of a matrix is also shown for 
simplification of drawing. The metal back 3119 who has arranged the anode electrode, the fluorescent substance, 
etc. is formed in the location which counters a substrate 3 1 1 1, the vacuum housing is formed in a substrate 3 1 1 1, a 
face plate, and here of the housing which is not illustrated, and the cold cathode element 31 12 is arranged in the 
container with a high degree of vacuum. 4105 is a high voltage power supply impressed between a substrate 3111 
and the metal back 3119, the electron emitted from the cold cathode element 3 1 12 is sucked up up, as the metal 
back 31 19 by whom the high voltage power supply 4105 was impressed shows to drawing, and 4104 is a source of 
a signal for driving the cold cathode element 3112, and it collides with the cold cathode element 3112 and the 
fluorescent substance which counters. 

[0032] The discharge which is not expected in the container with which the electron emission element is arranged 
may arise. By this unexpected discharge, the damage which cannot be disregarded to wiring of an electron emission 
element, a train array, line wiring, etc. may arise. It will become a problem if the discharge which cannot be 
expected especially occurs frequently. 

[0033] Moreover, when the above image display devices are used by the basis of a under [ very severe 
environment ] or there is unusual usage, the failure in an image display device may progress rapidly. For example, 
the effect on the drive circuit by static electricity under the environment currently dried very much, the effect of 
actuation on the drive circuit system by the difficulty of carrying out of the thermolysis in a condition high to the 
abnormalities of ambient temperature environment, etc. may arise. 
[0034] 

[Means for Solving the Problem] This invention was made in view of the above-mentioned conventional example, 
an image display device of the invention in this application has a display panel and a detection means to detect a 
condition of said display panel, and it is characterized by controlling said image display device according to a 
condition of said display panel. 

[0035] In a configuration of this invention, since it has a detection means, a condition of a display panel can be 
detected and it can control with sufficient timing. This invention is suitable, in order to prolong a life of a display 
panel by this control especially, or to control deterioration of a property and to enable it to continue use of a display 
panel. Therefore, as for said detection equipment, it is desirable that it is what can be detected without destroying a 
detection means in case a condition of a display panel is detected. Moreover, detection of a condition of said display 
panel is suitable in it being what is performed electrically. 

[0036] For example, detection of a condition of said display panel can take a configuration performed by detecting 
current which flows in a display panel. It is good to carry out by detecting current which flows through an electrode 
especially prepared in a display panel. 

[0037] For example, in a configuration which has an accelerating electrode which accelerates an electron with 
which said display panel is outputted from an electron source and this electron source, said detection means should 
just detect current which flows to this accelerating electrode. 

[0038] Moreover, it is good to perform detection of a condition of said display panel in two or more parts of said 
display panel. For example, it is good to carry out by measuring current which flows in two or more parts of said 
display panel. Thus, by detecting current by two or more places, a condition of a display panel is detectable for two 
or more parts of every. 

[0039] For example, in a configuration which has two or more accelerating electrodes which accelerate an electron 
with which said display panel is outputted from an electron source and this electron source, said detection means 
should just detect separately current which flows to these two or more accelerating electrodes. 
[0040] Moreover, said display panel has an electron source and an accelerating electrode which accelerates an 
electron outputted from this electron source, and said detection means may detect current which flows a current 
path between said electron sources and said accelerating electrodes. As this current path, there is the structure 
prepared between an electron source and an accelerating electrode. You may be the spacer which more specifically 
maintains a gap between front boards with which an electron source, an accelerating electrode, or a fluorescent 
substance is prepared. Even if it does not carry out direct detection of the current which flows such a current path, it 
can get down to detecting potential of a current and an accelerating electrode which flow acceleration current, and 
can detect indirectly. It is good to prepare outside a field which is in a display panel about such a current path, and 
forms an image especially. 

[0041] Moreover, said display panel has an electron source and this electron source may be the configuration of 
having an electron emission element which emits an electron for displaying an image, and an electron emission 
element prepared in order to detect a condition of a display panel. In this case, an electron emission element 
prepared in order to detect a condition of a display panel is good to be prepared outside an image display field. 
[0042] Moreover, said display panel may have an electron source, an accelerating electrode which accelerates an 
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electron outputted from this electron source, and an electrode for electron capture prepared in order to detect a 
condition of a display panel. Especially potential impressed to this electrode for electron capture is desirable in it 
being the potential near potential of an electron source to potential of an accelerating electrode which accelerates an 
electron for image display. Moreover, you may prepare separately from an electron emission element which emits 
an electron for forming an image for an electron emission element for outputting an electron to this electrode for 
electron capture. 

[0043] Moreover, said detection means may detect potential of said display panel, and may detect a condition of a 
display panel. 

[0044] Said especially detection means is good in it being what detects potential of an electrode prepared in said 
display panel, and detects a condition of a display panel. 

[0045] Moreover, said display panel has an electron emission element, and said detection means of said electron 
emission element is good in it being what detects potential of an electrode isolated electrically and detects a 
condition of a display panel. 

[0046] Moreover, said display panel has an electron source which outputs an electron, and said detection means is 
good in it being what detects potential of an electrode prepared in this electron source, and detects a condition of a 
display panel. 

[0047] Moreover, in a configuration which has an electron source to which said display panel outputs an electron, 
detection of a condition of said display panel is good to carry out at a period when emission of an electron from an 
electron source is not performed. Thereby, it is detectable by reducing effect by output of an electron from an 
electron source. For example, for said display panel to have an electron source which has two or more electron 
emission elements, and in a configuration to which this electron source outputs an electron for an electron emission 
element as which it is chosen of two or more electron emission elements from each electron emission element with 
a sequential change, when changing said electron emission element chosen, what is necessary is just made to 
perform detection of a condition of said display panel. 

[0048] Moreover, said detection means is what detects discharge in said display panel, or even if it does not detect 
direct discharge, it detects the condition in connection with discharge. Moreover, said detection means may detect 
the condition in connection with power consumption in said display panel like [ in a case of detecting current which 
flows to a spacer ]. Moreover, said detection means may detect a change condition of a condition of said display 
panel. 

[0049] Moreover, if it has a storage means to memorize information which said detection means detected, since a 
condition of a panel is recordable, it is suitable. This storage means memorizes information in connection with a 
count of abnormalities in said display panel, memorizes information in connection with a generating location of 
abnormalities in said display panel, or memorizes information in connection with both generating time of 
abnormalities, termination time or generating time in said display panel, and termination time. 
[0050] Moreover, control of an image display device according to a condition of said display panel is transfer of 
information by means of signal transduction. As a means of signal transduction, what is depended on a vision 
display, and a thing to depend on voice generating can be used suitably. 

[0051] Moreover, control of an image display device according to a condition of said display panel is control which 
transmits information to which control of an image display device is urged to a signal transduction-ed person. A 
signal transduction-ed person, for example, a user of an image display device, and those who perform a 
maintenance of an image display device should just perform control which controls advance of abnormalities 
according to information this transmitted. 

[0052] Moreover, control of an image display device according to a condition of said display panel may be control 
of driver voltage of said display panel. When abnormalities arise in the condition of a display panel, advance of 
abnormalities can be controlled by lowering driver voltage of a display panel. More specifically in a configuration 
which has an accelerating electrode with which said display panel accelerates an electron which an electron source 
and this electron source output, said voltage to control is the voltage between said electron sources and said 
accelerating electrodes. Moreover, in a configuration which has an electron source to which voltage is impressed 
and said display panel emits an electron, said voltage to control is the voltage for emitting this electron. 
[0053] Moreover, in a configuration said whose display panel is what has a tight container for keeping an internal 
pressure lower than a surrounding pressure, control of an image display device according to a condition of said 
display panel may be control which raises a degree of vacuum in this tight container. For example, a degree of 
vacuum can be raised by performing control which changes into the condition that material in an ambient 
atmosphere can be incorporated with heating etc. a getter formed in a tight container. 

[0054] Moreover, if control of an image display device according to a condition of said display panel is chosen 
from two or more control, it is suitable. It is good to make it especially chosen from two or more control according 
to a condition of said display panel. 

[0055] Moreover, said display panel has an electron source and this electron source has two or more electron 
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emission elements connected in the shape of a matrix with two or more 1st wiring and two or more 2nd wiring 
extended in the direction which intersects this 1 st wiring. 

[0056] Moreover, said display panel has an electron source and this electron source has a cold cathode element. 
[0057] Said display panel of each above-mentioned invention is effective especially when it is in a condition which 
abnormalities have not generated, and an internal pressure is what is maintained at a condition that a degree of 
vacuum is high, from the 4th power [torr] of minus of 10. 

[0058] Moreover, this application includes invention of a TV apparatus which applied each above-mentioned 
invention, or a computer display unit. 

[0059] Moreover, a control method of an image display device in connection with this application is equipped with 
the following production processes. That is, it is the control method of an image display device of having a display 
panel, and a condition of said display panel is detected and it is characterized by controlling an image display 
device according to the condition of having detected. 

[0060] Moreover, an electron source of ladder-like arrangement which controls an electron emitted from a cold 
cathode element by control electrode (it is also called a grid) which allotted two or more lines of a cold cathode 
element which connected each two electrodes of two or more cold cathode elements arranged to juxtaposition (it is 
called a line writing direction), and was arranged above a cold cathode element along a direction (it is called the 
direction of a train) which intersects perpendicularly with this wiring mostly can be used for said electron source. 
[0061] Moreover, according to thought of this invention, it cannot restrict to image formation equipment suitable as 
an object for a display, and can also use as a source of luminescence of alternatives, such as light emitting diode of 
an optical printer which consisted 0 fa****** drum, light emitting diode, etc. Moreover, above-mentioned line 
wiring of M and train wiring of N book are applicable by choosing suitably also as Rhine-like not only a source of 
luminescence but a two-dimensional source of luminescence in this case. In this case, it cannot restrict to material 
which emits light directly like a fluorescent substance used with a gestalt of the following operations as image 
formation county material, and a member in which a latent-image image by electrification of an electron is formed 
can also be used. 

[0062] Moreover, according to thought of this invention, an irradiated member of emission electron from an 
electron source can apply this invention, for example like an electron microscope also about a case where they are 
things other than image formation members, such as a fluorescent substance. Therefore, this invention can also take 
a gestalt as general electron ray equipment which does not specify an irradiated member. 
[0063] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to details 
with reference to an accompanying drawing. 

[0064] The drive circuit of the display panel using the electron emission element as the [gestalt 1 of operation], next 
a gestalt of the 1st operation of this invention and its display panel is explained concretely. Since the configuration 
of the display panel of the gestalt 1 of this operation is the same as above-mentioned drawing 3 1 , detailed 
explanation of that structure is omitted. 

[0065] Drawing 1 is the block diagram showing the configuration of the drive circuit of the display panel of the 
image display device concerning the gestalt 1 of this operation. 

[0066] In drawing 1 , 1 is the display panel which used the cold cathode element (electron-emission element: 
mention later about the details of an electron emission element). The video signal (for example, NTSC signal) from 
the outside is inputted into the image detector circuit 2 which detects a video signal, and the output of the image 
detector circuit 2 is inputted into the synchronizing separator circuit 3 which separates a video signal, a horizontal, 
and a Vertical Synchronizing signal, and outputs each. 

[0067] The video signal separated in the synchronizing separator circuit 3 is inputted into A/D converter 4. 
Moreover, the synchronizing separator circuit 3 is outputting each vertical and horizontal synchronizing signal to 
the vertical-scanning timing circuit 5 and the horizontal scanning timing circuit 6 respectively. 
[0068] The output from A/D converter 4 is the digital data according to the brightness of each color component of 
RGB, it is outputted according to the array of the color pixel of a display panel 1, and a sequential input is 
respectively carried out in the serial/parallel-conversion circuit 7. The horizontal scanning timing circuit 6 outputs 
the Tsp signal for carrying out the shift input of the serial digital signal in the serial/parallel-conversion circuit 7. 
This signal Tsp is the serial clock which synchronized with the video signal, and the signals II -IN of N individual 
are stored in the serial/parallel-conversion circuit 7 synchronizing with this signal. In addition, this serial/parallel- 
conversion circuit 7 can consist of shift registers. 

[0069] The horizontal scanning timing circuit 6 outputs Signal Tm, when serial/parallel conversion of the data for 
one line of the inputted image is carried out. Thereby, the output of the serial/parallel-conversion circuit 7 is latched 
to the Rhine memory 8. In this way, the Rhine memory 8 holds the signals II -IN of N individual until the following 
signal Tm is inputted. 

[0070] Modulation **** 9 is a circuit for outputting the signal impressed to the base of GN based on the brightness 
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value of the image data for one line inputted into the Rhine memory 8 from the transistor Gl connected to each of 
the wiring electrodes Dy 1-DyN of a display panel 1, and outputs a phase modulation signal according to the signal 
Tmo which synchronized with the scan signal impressed to line wiring. While this signal Tmo is outputted, the 
modulating signal corresponding to the brightness value of image data is outputted from a modulation circuit 9. 
With the gestalt 1 of this operation, the pulse width modulation which changes the width of face of a voltage pulse 
according to a brightness value is used for this phase modulation signal. Therefore, the voltage of +Vf/2 will be 
impressed to train wiring of a display panel 1 with the pulse width according to the brightness value of image data. 
[0071] Moreover, the scan signal change circuit 10 is a circuit which makes sequential selection of 1 of line wiring 
of a display panel 1 to M synchronizing with the output of a modulation circuit 9, and impresses voltage, and the 
change timing is determined synchronizing with Horizontal Synchronizing signal TH outputted from scan timing 
**** 6. In this way, fixed voltage (- Vf/2) is impressed to either of the selected wiring electrodes Dxl-DxM, and a 
non-choosing electrode is grounded to GND. 

[0072] Next, the high- voltage terminal Hv with which the high voltage for accelerating the electron emitted when 
die electron emission element 3112 currently formed on the substrate 3111 of drawing 31 is driven, and making it 
collide with a fluorescent substance 3 1 1 8 is impressed is formed, and they are impressed to the face plate (3117) 
side of a display panel 1 through the current detecting circuit 12 from the anode armature-voltage control circuit 11. 
The current detecting circuit 12 has detected the current value which flows for the high-voltage terminal Hv, and 
becomes detectable [ the spacer current in the gestalt 1 of this operation ] from anode armature-voltage control **** 
1 1 by this current detecting circuit 12. 

[0073] Next, the detection method of spacer current is explained with reference to drawing 2 . 
[0074] Drawing 2 is drawing explaining how to detect spacer current to the blanking time amount of a scan signal. 
At the display panel 1 of the gestalt 1 of this operation, the high voltage is impressed also to a face plate 3 1 17 in DC 
at the time of a drive. Since the high voltage is impressed also to the spacer 3120 arranged between the face plate 
3117 and the substrate 3111 here (spacer current + electron emission current (11+12) will flow as anode current.), 
Therefore, in order to detect spacer current with a sufficient precision, the blanking time amount between the field 
signals which are the period when electron emission current has not occurred, i.e., the non-display period which 
does not drive the electron emission element 31 12, is suitable. 

[0075] Therefore, only spacer current II will flow to this blanking time amount. Current detection **** 12 has 
detected spacer current between this perpendicular blanking time amount from the vertical-scanning timing circuit 5 
in response to Tv signal which shows this perpendicular blanking period. 

[0076] The detection method of the spacer current in this current detector 12 is performed for example, using an I/V 
conversion circuit etc. The spacer 3120 used with the gestalt of this operation has the resistance of the 8th power - 
the 9th power [omega] degree of 10 of 10, and they are equally arranged by the order of dozens - 100 numbers at 
the display panel 1 depending on the magnitude of a display panel 1 . 

[0077] Therefore, if spacer resistance is made into the 9th power [omega] of 1x10 and the spacer resistance when 
seeing from an anode (face plate 3117) side makes the number of the spacers 3 120 used 100 pieces, the resistance 
will become the 7th power [omega] degree of 10 by (the 9th power of 1x10 / 100). Therefore, if lOkV is impressed 
as anode voltage, the current value which flows a spacer 3120 with anode current is set to about 1mA, and can be 
detected in the current detector 12. 

[0078] As mentioned above, with the gestalt 1 of this operation, spacer current can be detected by the side which 
impresses anode voltage, and control of the power consumption of a display panel 1 to fluctuation of spacer current 
can be aimed at. 

[0079] For example, it is possible to lower anode voltage, or to lower temporarily the intensity level of the video 
signal which directs to anode armature- voltage control **** 11 from this current detecting circuit 12, and is 
outputted by the current detecting circuit 12 from a synchronizing separator circuit 3 when the spacer current 
measured by blanking time amount exceeds the value set up beforehand, and to reduce the anode current of the 
display-panel 1 whole by drawing 2 . 

[0080] Moreover, when pyrexia of the display panel 1 by fluctuation of spacer current poses a problem, it can be 
coped with by the method (for example, voltage-Vf/2 impressed to line wiring are raised, or the drive itself is 
stopped) of stopping the display drive itself temporarily. 

[0081] It becomes possible to stop pyrexia and power consumption of the substantial display panel 1 by the above 

sfc s|c )|c sfc 

• 

[0082] [Gestalt 2 of operation] drawing 3 is the perspective diagram of display-panel la of the gestalt 2 of operation 
of this invention, in order to show the internal structure, cuts some panels, and lacks and shows it. 
[0083] Although the display panel of the gestalt 2 of this operation is the almost same configuration as the display 
panel shown in above-mentioned drawing 3 1 , as shown by the fluorescence hill 13 of drawing 3 , it differs in that a 
fluorescent substance 3118 and the metal back 31 19 are in the condition of having been divided equally, by the face 
plate 3117 side. Moreover, with the gestalt 2 of this operation, **** 3111 is used as a rear plate not using the rear 
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plate 31 15. In addition, the same sign is attached about the same configuration member as above-mentioned 
drawing 3 1 , and explanation is omitted. 

[0084] A fluorescent screen 1 3 is a thing aiming at detecting fluctuation of the local spacer current inside display- 
panel la according to an individual, and enables detection of partial anode current etc. as compared with the gestalt 
1 of the above-mentioned operation. With the gestalt 2 of this operation, these fluorescent screens 1 3 are divided 
into ten pieces, and are equipped with the electrode for impressing the anode voltage to Hvl-HvlO to the 
fluorescent screen 13 divided respectively. In addition, the number of partitions of this fluorescent screen 13 is not 
limited to the gestalt of this operation, and may be set as arbitration. 

[0085] Drawing 4 is the block diagram showing the configuration of the drive circuit corresponding to the display 
panel of drawing 3 . A different point of this circuit and the circuit of drawing 1 is a point that the voltage 
distribution control circuit 15 for impressing the high voltage to the point that the current detector 14 is connected 
to each of the fluorescent screen 13 divided by the face plate 3117 side at each of the high- voltage terminals Hvl- 
HvlO, and each high- voltage terminal is formed. Since the configuration of the anode potential circuit 16 and others 
which are connected with this voltage distribution control circuit 1 5 is the same as drawing 1 , it attaches the same 
sign and omits explanation. 

[0086] With the gestalt 2 of this operation, since the fluorescent substance and the metal back by the side of a face 
plate 3 1 17 are divided and the takeoff connection of the high voltage is prepared in each, the anode current of a 
display panel 1 is detectable along the line wiring direction. 

[0087] Like the gestalt 1 of the above-mentioned operation, the current detector 14 can detect perpendicular 

blanking time amount with the signal Tv from the vertical-scanning timing circuit 5, and can detect the anode 

current which flows into the fluorescent screen 1 3 divided respectively at this blanking period according to an 

individual. In this way, by feeding back the detected current value to voltage distribution control **** 15, the 

voltage value impressed to terminals Hvl-HvlO can also be controlled according to an individual. 

[0088] The I/V conversion circuit used with the gestalt 1 of the above-mentioned operation may be used for the 

current detector 14. In this way, the output by which I/V conversion was carried out is separately outputted as a 

voltage value of analog voltage, and is inputted into the voltage distribution control circuit 15. 

[0089] In the voltage distribution control circuit 15, when the anode current value detected to the programmed- 

current value over the predetermined high voltage is large, the high voltage equivalent to the area is controlled by 

the voltage distribution control circuit 15. 

[0090] Moreover, the output signal of the current detector 14 is outputted also to the synchronizing separator circuit 
3. Thereby, like the gestalt 1 of operation, when an anode current value is larger than a predetermined value, control 
which aims at reduction of the anode current of the whole display panel is performed by lowering the brightness of 
the video signal outputted from a synchronizing separator circuit 3. 

[0091] Furthermore, with the gestalt 2 of this operation, since the fluorescent screen 13 which impresses anode 
voltage is divided into ten pieces along with a line writing direction, it also becomes possible to lower the display 
brightness of only desired area synchronizing with the scan signal of a line writing direction. In such control, there 
is a possibility that dispersion in the display brightness in display -panel la may arise depending on detection of 
spacer current, ****** which performs current control, and its degree, for every divided area. Dispersion in such 
brightness is severe, and when anode current must be controlled, the method of stopping a display drive is also 
taken. In that case, methods, such as lowering the voltage Vf for turning OFF all high voltages or driving an 
element, can be considered. 

[0092] As explained above, fluctuation of spacer current can be locally detected by dividing the anode electrode by 
the side of a face plate into plurality, and preparing the terminal for impressing the high voltage to each with the 
gestalt 2 of operation, and impression control of the high voltage to each of the current variation can be further 
performed according to an individual. Thereby, the drive which stopped pyrexia and power consumption of a 
display panel can be performed. 

[0093] [Gestalt 3 of operation] drawing 5 shows the perspective diagram of display -panel lb of the gestalt 3 of 
operation of this invention. By this drawing 5 , in order to show that internal ****, some panels are cut, and it is 
lacked and shown. 

[0094] With the gestalt 3 of this operation, the dummy spacer 1 6 created on the dummy wiring 1 7 prepared along 
with train wiring using the same material as a spacer 3 120 and the same process is arranged in the display panel of 
the gestalt 2 of operation shown in drawing 3 . As for this dummy spacer 16, each corresponds respectively like the 
gestalt 2 of operation to a fluorescent substance and two or more fluorescent screens 1 3 including the metal back, it 
is prepared, and the dummy spacer 16 of the same number is formed to the fluorescent screen 13 divided into ten 
pieces. 

[0095] Moreover, the dummy wiring 17 is formed in the independent location with the line and train wiring which 
have connected the element 3112 arranged in the shape of a matrix. 

[0096] Moreover, it is the point that the places which detect the current value which flows each dummy spacer 1 6 
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with the gestalt 3 of this operation to having detected the current value which flows to the spacer in a display panel 
itself with the gestalten 1 and 2 of the above-mentioned operation differ. 

[0097] As mentioned above, although the dummy spacer 16 is made using the same material as a spacer 3120, and 
the same process, the resistance is producing to a single figure or about double figures, and low resistance, and it 
becomes possible [ raising the dynamic range of the actually detected current value ]. 

[0098] Drawing 6 is the block diagram showing the configuration of the drive circuit of display -panel lb of the 
gestalt 3 of this operation. Although this configuration is almost the same as the circuit of the gestalt 2 of operation 
shown in drawing 4 , it differs in that the current detector 1 4 measures the current value which flows the dummy 
spacer 16. Moreover, like the above-mentioned, it has the voltage distribution control circuit 15 and anode voltage 
**** 16, the electrode for high-voltage impression of Hvl-HvlO is respectively prepared in each of the fluorescent 
screen 13 divided into ten pieces, and this high voltage is impressed also to the dummy spacer 16. 
[0099] The current which flows each dummy spacer 16 is outputted to a Hvg terminal through the dummy wiring 
17 ( drawing 5 ) prepared along the direction of a train. It connects with the current detector 14 and this Hvg **** 
becomes possible [ measuring the current value which flows each dummy spacer 1 6 ] by measuring the current 
value which flows in from this Hvg terminal in the current detector 14. The same I/V conversion as the gestalt 2 of 
the above-mentioned operation may perform the current detection method. 

[0100] Therefore, since the dummy spacer 16 with which the high voltage is impressed is carrying out the monitor 
of the current which is connected to the dummy wiring 1 7 in common, and flows into Terminal Hvg as an 
advantage of the gestalt 3 of operation, the point that it is not dependent on a video signal and spacer current can 
always be detected is got. 

[0101] In addition, although the divided fluorescent screen 13 is used with the gestalt 3 of this operation, since the 
total of current which flows to the dummy spacer 1 3 will be detected when the above-mentioned detection method 
is used, the anode electrode by the side of a face plate may use what is not divided. 

[0102] As explained above, pyrexia and power consumption of a display panel can be stopped by detecting the 
current value of each dummy spacer 16 formed in the display panel, and performing impression control of the high 
voltage, and control of luminance-signal level like the gestalten 1 and 2 of the above-mentioned operation to the 
current value. 

[0103] With reference to the [gestalt 4 of operation], next an accompanying drawing, the drive circuit of the image 
display device of the gestalt 4 of operation of this invention is explained to details. In addition, it is based on 
controlling the luminescence total amount of a fluorescent substance by the following explanation by controlling 
the electron emission period within 1 horizontal-scanning time amount (1H) by time amount width of face of a 
modulating signal, since it considers as line sequential scanning [ having no jump of the display scan method in a 
display panel (non-interlaced) ] like the gestalt of the above-mentioned operation and gradation is attached to a 
display image, and carrying out a gradation expression. 

[0104] [Gestalt 4 of operation] drawing 7 is drawing showing the configuration of the drive circuit of the image 
display device of the gestalt 4 of operation of this invention, and connection of each part. 
[0105] In this drawing, 6001 is a digital disposal circuit, inputs video signals, such as NTSC, and generates a 
Horizontal Synchronizing signal, a Vertical Synchronizing signal, a digital video signal, etc. An image intermediate 
frequency circuit, an image detector circuit, a synchronizing separator circuit, a low pass filter, an A/D-conversion 
circuit, a timing-control circuit, etc. are included in this digital disposal circuit 6001. Although 6004 is the image 
display section and the details are constituted like display-panel la ( drawing 3 ) of the gestalt 2 of operation 
mentioned above, it differs in that the spacer 3210 is not arranged so that it may mention later with reference to 
drawing 9 . 6002 is a scan signal side driver, makes sequential selection and is driving line wiring of the image 
display section 6004. That is, the scan signal (it mentions later) for scanning to line sequential based on the 
Horizontal Synchronizing signal separated and created by the digital disposal circuit 600 1 is outputted. 6003 is a 
modulating-signal side driver, according to a video signal, is driving train wiring of the image display section 6004, 
and is outputting the modulating signal (it mentions later) based on the Horizontal Synchronizing signal separated 
and created by the digital disposal circuit 6001, a Vertical Synchronizing signal, a digital video signal, etc. 
[0106] 6006 is the discharge detection section, and it has two or more anode current detection sections 6005 for 
detecting the discharge generated within the image display section 6004, and the discharge detected there is sent to 
the spark recording control section 6008 of the spark recording section 6012, and is memorized by memory 6009. 
Moreover, the information memorized by this memory 6009 can be constituted also so that it may be sent and 
processed by the external computer machine etc. through the interface section 6010 and a connector 601 1. In 
addition, about these discharge detection section 6006 and the spark recording section 6012, it mentions later in 
detail. 

[0107] In case drawing 8 drives the image display section 6004 of the image display device of the gestalt 4 of 
operation of this invention, it is drawing showing an example of the timing chart of the voltage impressed to the 
outgoing line of line wiring (namely, wiring of the side which supplies a scan signal), and train wiring (namely, 
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- wiring of the side which supplies a modulating signal). 

[0108] When the timing chart of drawing 8 is driving the line wiring I of the image display section 6004, 1+1, and 
1+2 one by one, it is drawing showing the voltage currently impressed to train wiring of J, J+l, and J+2 trains 
among the voltage currently impressed to 1, 1+1, and line wiring of 1+2 lines, and the train wiring by the side of a 
modulating signal. Here, inevitably, it is 1<I<M -2 and 1<J<N -2, and M shows the total number of line wiring and 
N shows the total number of train wiring. 

[0109] In this drawing, the line of the Ith line is displayed in the period K of one horizontal scanning, the line of eye 
a line is displayed in a period (K+l) (1+1), and eye a line is displayed in the period (K+2) (1+2). 
[0110] The line wiring which is the scan side scanned to line sequential here is chosen as every 1 horizontal- 
scanning period (henceforth referred to as 1H) in order, and the scan signal with the pulse width equivalent to 1H of 
peak value (- Vf/2) (Vf being driver voltage here about Vf= 2 Vth (Vth= threshold voltage)) is impressed to line 
wiring of the selected line in order. This line sequential scanning is performed without the Rhine jump about all line 
wiring, and is repeated in an order from the line of after that and the beginning. 

[0111] The modulating signal which has the peak value of (Vf72) is impressed to all train wiring by the time amount 
(pulse width) corresponding to the video signal (brightness) displayed on the line chosen as train wiring 
synchronizing with the scan signal impressed to that line wiring at this time. 

[0112] This modulating signal starts synchronizing with falling of a scan signal, and after only the time amount 
width of face corresponding to the value (brightness) of a video signal maintains the condition of peak value Vf / 2, 
it falls. (A period after a modulating signal starts henceforth until it falls to a degree is only called the pulse width of 
a modulating signal) . Although the pulse width of this modulating signal is equivalent to each brightness when 
decomposing into R [ of the video signal displayed on the selected line ], G, and B3 color, since in fact applies 
various amendments in order to display a high-definition image, it is not simple proportionality. 
[01 13] Thus, the time amount and driver voltage Vf according to the pulse width of a modulating signal will be 
impressed to the cold cathode element of the selected line by impressing the voltage of the pulse width according to 
the inputted video signal for every scan line. Since the property of the emission current Ie of a cold cathode element 
has the clear threshold property which is mentioned later to driver voltage Vf here, the image corresponding to a 
desired video signal will be displayed on the selected line. The display of an image is performed by all the cold 
cathode elements of the image display section 6004 by furthermore continuing and scanning to all line wiring line 
sequential. 

[0114] (Structure of the anode electrode of a display panel) With reference to drawing 9 , the image display section 
(display panel) 6004 of the gestalt 4 of this operation is explained further below. 

[01 15] Drawing 9 is drawing for explaining the anode electrode 7001 and its terminal for drawers of the display 
panel used for the gestalt 4 of this operation, and in order to show the internal structure, it is illustrated except for 
the side wall (frame) of a panel, some face plates, a fluorescent substance, etc. 

[01 16] this drawing - setting - 1001 - for a side wall and 1007, as for a cold cathode element and 1003, a face 
plate and 1002 are [ an element substrate and 1005 / a rear plate and 1006 / line wiring and 1004 ] train wiring. 
Moreover, the line terminal connected with each of the line wiring 1003 of the above-mentioned [ each of Dxl- 
DxM ] and each of Dyl-DyN are the train terminals connected with each of the train wiring 1004. Since other 
configurations are the same as the configuration of display -panel la mentioned above, detailed explanation is 
omitted. 

[0117] As 7001 showed and mentioned the anode electrode above, these anode electrode 7001 is an electrode for 
impressing the high pressure by the side of an anode including the fluorescent substance, black conductor, and 
metal back. With the gestalt 4 of this operation, as shown in this drawing, the anode electrode 7001 was divided 
into two or more fields, and the anode electrode terminals Hvl-HvlO connected to each of each anode electrode 
7001 are provided out of the vacuum housing. In addition, for convenience, this drawing omits and shows the anode 
electrode terminals Hv4-Hv9 and the anode electrode 7001 corresponding to it, in order to explain a internal 
structure. 

[0118] (Connection of the discharge detection section and the spark recording section) A configuration and its 
operation of these anode electrode 7001 are explained in detail with reference to drawing 7 . The discharge 
detection section 6006 is equipped with the anode current detection section 6005 for detecting the current which 
flows each anode electrode with the gestalt 4 of this operation. 

[01 19] As shown in drawing 9 , two or more electrodes 7001 were formed in the anode side of a multi-electron 
source, and each of the terminals Hvl-HvlO connected to each anode electrode is connected to a high voltage 
power supply 6007 through the anode current detection section 6005. With the gestalt 4 of this operation, two or 
more anode current detection sections 6005 were formed for detecting correctly the field where the discharge has 
broken out, while performing existence of the discharge in a vacuum housing, and detection of the scale by carrying 
out independently the monitor of the change of anode current in the area which plurality divided. 
[0120] Drawing 10 is the circuit diagram showing the circuitry of the anode current detection section 6005 of the 
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gestalt 4 of this operation. 

[0121] In drawing 10 , Hvi shows the anode electrode terminal linked to the anode electrode 7001 of a display panel 
6004. Resistance 6101 is resistance for current monitors for generating the voltage according to the anode current 
which flows from a high voltage power supply 6007 to the anode electrode 7001 . 6102 is a differential amplifying 
circuit and is amplifying the potential difference produced to the both ends of the resistance 6101 for current 
monitors. 6103 is an A/D converter and has changed into the digital signal the voltage value amplified in the 
differential amplifying circuit 6102. It is a photo coupler, 6104 performs isolation between a differential amplifying 
circuit 6102, A/D converter 6103, etc. which are the circuit of the high-tension side, and the spark recording control 
section 6008, and it is used in order to take pressure-proofing. Although the sampling period of A/D converter 6103 
has a desirable thing with a short period in the semantics of detecting high discharge of frequency very much, it is 
practically set as Smicro (second) with the gestalt 4 of this operation here. 

[0122] The voltage value corresponding to the current which flowed from the high voltage power supply 6007 to 
the anode electrode 7001 by discharge is amplified by the differential amplifier 6102, is changed into a digital 
signal, and is sent and recorded on the spark recording control section 6008 through a photo coupler 6104 by such 
configuration. 

[0123] Moreover, in order to extend the measuring range of anode current, it enables it to detect more accurate 
anode current by establishing the device which changes the gain of the differential amplifying circuit 6102 
mentioned above to some values. 

[0124] Next, the spark recording section 6012 of the gestalt 4 of this operation is explained. This spark recording 
section 6012 is equipped with the spark recording control section 6008 and memory 6009. The spark recording 
control section 6008 can read and output the information memorized by memory 6009, when a serviceman faces 
performing the maintenance of this image display device and reads discharge information, while writing the 
information (voltage value) sent from the anode current detection section 6005 in memory 6009. 
[0125] If the spark recording control section 6008 judges that the anode current beyond a predetermined value 
flowed based on the voltage value (anode current value) detected by the anode current detection section 6005 That 
generated time (this information is acquired from the internal timer which is not illustrated in the time from which 
discharge began, and the ended time), The magnitude (resistance a voltage value / for monitors) of the anode 
current and the field (at drawing 7 , it corresponds to terminals Hvl-HvlO in either area 1 - the area 10) where 
discharge broke out are memorized in memory 6009. Unless memory 6009 overflows, the method of the storage to 
memory 6009 is not overwritten, but is made to carry out additional storage here one after another as hysteresis 
information. 

[0126] In addition, with the gestalt 4 of this operation, the maximum of the emission current from one cold cathode 
element was set up for the predetermined value of anode current with about lOmicroA, an estimate, with 30mA. 
This set-up predetermined value is also taking into consideration the emission current in case an electron is emitted 
to coincidence from all the cold cathode element numbers (M= 3072 pieces) of the direction of a train for a line 
sequential drive. Moreover, it is necessary to change this predetermined value with magnitude, such as structure of 
a cold cathode element, structure of the image display section, driver voltage, and the anode voltage Va. 
[0127] Moreover, although the memory of a non- volatile, RAM of a dc-battery drive, etc. were sufficient as long as 
memory 6009 had a large capacity enough, the hard disk was used with the gestalt 4 of this operation. Furthermore, 
in case information is read from this memory 6009, that information is considering that the adjustment of data is 
taken between external instruments, and is outputted from the connector 601 1 for external instrument connection 
through an interface 6010. As an external instrument connected through this connector 601 1, it does not matter even 
if [ like / like a personal computer / the display for only displaying data, and a printer ], for example. 
[0128] When discharge occurs with a display panel 6004 by using such the discharge detection section 6006 of a 
configuration, and the spark recording section 6012, it can leave as hysteresis the information about a near part 
(field) which the time of day and the scale (specifically variation of anode current) of discharge which the discharge 
generated, and its discharge generated. 

[0129] In addition, what the part which discharge generated in this way understands is very effective when 
presuming the cause which has caused the discharge. In this way, if the cause of discharge can be presumed, it will 
also become possible to perform recovery action appropriately after that. 

[0130] For example, discharge has occurred intensively in a certain area, and when not generated, it can be 
presumed that the cause calls it the case where there is an unusual projection according to the fault on manufacture 
rather, the abnormalities of the property of the cold cathode element of the location, etc. rather than the cause is 
called deterioration of a degree of vacuum in the other part. 

[0131] Moreover, since it can check that unusual actuation has broken out in the whole image display section 6004 
when [ another ] an example can be carried out and discharge has occurred at random in ******** area, it can be 
presumed whether the degree of vacuum inside the vacuum housing which forms the image display section 6004 
under a certain effect has deteriorated. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 3/9/2004 



Page 12 of 30 

v [0132] When many image display devices which have such the discharge detection section 6006, the discharge 
information Records Department 6012, memory 6009, etc. were produced, the image was displayed and the 
prolonged durability test was performed although it was probable very small probability, there are some many 
image display devices which discharge generates, after driving for a long time, and the hysteresis of these discharge 
was recorded on memory 6009. 

[0133] If one of the image display devices which the discharge mentioned above generated is taken for an example, 
according to the hysteresis information on the discharge recorded on the memory 6009 Are momentary rather rather 
than [ DC-/ how depending on which discharge breaks out from the hysteresis information on the discharge ]. 
Moreover, the thing increased after sufficiently long time amount passes when frequency performs a long duration 
durability test, The part (area) which the magnitude of that anode current and discharge have generated was never 
the same, and since it had occurred at random, it was surmised that it was the factor of discharge in this case that the 
degree of vacuum has deteriorated by a certain cause with the passage of time. 

[0134] The getter material was heated on the additional target which mentioned above as a cure to this in order to 
raise a degree of vacuum, and the degree of vacuum was raised by the absorption of a getter film. As a result of 
taking such measures, the normal actuation which is not different from the condition before generating of a fixed 
period and discharge is controlled after that and the image display device mentioned above performs a long duration 
durability test was checked. 

[0135] The current by that the inside of the container with which the cold cathode element 31 12 is arranged here is 
the high reduced pressure ambient atmosphere of a degree of vacuum, and the discharge which is in the condition 
that discharge tends [ very ] to take place since high pressure is impressed, and is not expected between the anode 
side of a container and a substrate 3111 etc. very rarely might flow. When the current by this discharge occurred 
frequently, the damage might sometimes be given to electrodes, such as a cold cathode element, and a line, train 
wiring. 

[0136] Although it does not understand in detail about the cause of this discharge, in case the charge up, the 
substrate 3111, and the metal back 3 1 1 9 of deterioration of a degree of vacuum or the insulating layer of a substrate 
3111 are produced, for example, factors formed accidentally, such as a projection and weld flash, can be 
considered. The hysteresis is recorded to the unusual condition [ say / such discharge ] of occurring very rarely. By 
saving information, such as information for checking whether the operating state of an old image display device has 
always been normal, and a count of unusual actuation called discharge For example, since there is a decision 
material for performing the adjustment even when adjustment is required, it can adjust with sufficient timing for 
recovering normal actuation. 

[0137] That is, it can check whether the image display device is operating normally as mentioned above by 
memorizing the hysteresis information on the generating condition of discharge in memory in the image display 
device of the gestalt 4 of this operation. Moreover, it can guess what the factor in which the discharge has occurred 
is also to the abnormality actuation by the discharge produced in very small probability. Furthermore, also when 
abnormality actuation comes, it is very effective by enabling it to presume the factor in that suitable treatment for 
recovering normal actuation can be performed with sufficient timing. 

[0138] In addition, in the semantics of detecting the location which discharge has generated although area which 
explanation divides for convenience is made into ten pieces with the gestalt 4 of above-mentioned operation, more 
ones of the number of partitions are desirable. However, since a manufacturing cost's increasing and the number of 
the anode current detection section 6006 are mostly needed when the number of partitions of the anode electrode by 
the side of a face plate is made [ many ] in fact, it is the value which should be practically set as a desirable value. 
[0139] Moreover, although the direction which divides an anode electrode was carried out in the direction parallel 
to the scanning line with the gestalt 4 of this operation, of course, not only this but this may divide the method of 
this division into reverse at right angles to the scanning line. 

[0140] [the gestalt 5 of operation] — the monitor of the surface potential of the element substrate 1001 which 
arranges two or more cold cathode elements 1002 is carried out using the surface potential test section (surface 
potential system of measurement) of the element substrate 1001 two or more, discharge is detected, and the gestalt 5 
of this operation explains the example which recorded those hysteresis further using the spark recording section 
6012 which is the feature of the gestalt 5 of this operation. 

[0141] (Configuration of the electrode for surface potential measurement) Drawing 1 1 is the perspective diagram 
which cut and lacked a part of image display section 6004 of the image display device of the gestalt 5 of this 
operation. In addition, in this drawing, in order to explain the electrode 7002 for surface potential measurement 
which is a part of discharge detection section of the gestalt 5 of this operation, a face plate and some side walls 
(frame) are cut, and they are lacked and illustrated. Moreover, drawing 12 is the block diagram showing the 
configuration of the drive circuit of the image display device of the gestalt 5 of this operation. In addition, in these 
drawings, the same number shows the portion which is common in the configuration of the gestalt 4 of the above- 
mentioned operation, and it omits the explanation. 
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^ [0142] In drawing 1 1 , 7002 is an electrode for surface potential measurement. 

[0143] The discharge detection section of the gestalt 5 of this operation is equipped with the electrode 7002 for 
surface potential measurement, and the surface potential test section mentioned later. That is, with the gestalt 5 of 
this operation, two or more electrodes 7002 for surface potential measurement are newly formed on the element 
substrate 1001. Although the configuration of the electrode 7002 for these surface potential measurement could 
consider various forms, with the gestalt 5 of this operation, two or more electrodes of the pattern shown in drawing 
1 1 were prepared. 

[0144] On the element substrate 1001, the electrode 7002 for these surface potential measurement is arranged in the 
condition of having been insulated electrically [ the line wiring 1003, the train wiring 1004, the cold cathode 
element 1002, etc. ], and is connected with the external circuit through the external terminals Dsl-Dsl4 of a 
vacuum housing. 

[0145] Having arranged two or more electrodes 7002 for surface potential measurement on the element substrate 
1001 here aims at making easy to presume the cause by which the discharge has broken out by recording 
collectively the area information which the discharge has produced, when the monitor of the rise of the surface 
potential of the element substrate 1001 is carried out independently for some of every fields and discharge occurs 
on the substrate 1001. In this way, if presumption of the cause of discharge generating is attained, in order to make 
normal actuation recover an image display device, it will also become possible to perform suitable recovery action, 
for example. In addition, the electrode 7002 for these surface potential measurement can be produced to 
coincidence, in case conductivity can form with the same material as the line wiring 1003, the train wiring 1004, or 
an element electrode and produces them on a substrate in quality of the material that what is necessary is just to be 
enough. In addition, with the gestalt 5 of this operation, it produced by the same process as an element electrode 
(1102 of drawing 19 . 1103). 

[0146] (Connection of the electrode 7002 for surface potential measurement, surface potential system of 
measurement, the spark recording section, etc.) Drawing 12 is a block diagram for explaining connection of the 
image display section 6004 of the image display device of the gestalt 5 of this operation, the drivers 6002 and 6003 
for driving it and the surface potential test section 6016, spark recording control-section 6008a, etc., and shows the 
same configuration as the above-mentioned with the same mark. 

[0147] The cash-drawer terminals Dsl-Dsl4 of the electrode 7002 for surface potential measurement of the image 
display section 6004 are connected to the surface potential test section 6016 with a respectively high (more than 
13 th power omega of 10) input impedance as shown in this drawing, and the monitor of the change of the potential 
is carried out independently, respectively. If discharge occurs on a substrate 1001 now, the potential on the element 
substrate 1001 of the part will rise, and the potential of not only the part that the discharge generated especially 
according to phenomena, such as creeping discharge, but a member with the conductivity of the circumference of it 
will rise. For this reason, when discharge occurs around the electrode 7002 for surface potential measurement, the 
potential of that electrode 7002 for surface potential measurement rises. In this way, it is detectable that the 
discharge occurred with the surface potential test section 6016 connected to the electrode 7002 for surface potential 
measurement. 

[0148] Spark recording section 6012a of the gestalt 5 of this operation is equipped with spark recording control- 
section 6008a and memory 6009 equipped with the almost same configuration as above-mentioned drawing 10 . It 
differs in that the point that this spark recording control-section 6008a differed from the configuration of the above- 
mentioned spark recording control section 6008 inputted the potential generated for the external terminals Ds 1 - 
Dsl4 from each of the surface potential test section 6016, and amplified that voltage value in the differential 
amplifying circuit 6102, and that amplified voltage value is changed into the digital signal with A/D converter 
6103. In this way, change of the surface potential of each part of the electrode 7002 for surface potential 
measurement is supervised, when change of surface potential exceeds predetermined magnitude, it is judged as 
discharge, and the number of the electrode with which the time (time by which discharge was started, and ended 
time) which the discharge generated in memory 6009, the variation, and change of surface potential of the surface 
potential exceeded the predetermined value is memorized. 

[0149] Furthermore, in case a serviceman performs the maintenance of this image display device, spark recording 
control-section 6008a is constituted so that the discharge information memorized by that memory 6009 can be read. 
In this way, the information by which reading appearance was carried out can be outputted to an external instrument 
through the connector 601 1 for external instrument connection through an interface 6010 from memory 6009. 
[0150] When the discharge occurs by using the discharge detection section and the spark recording section of such a 
configuration, it can leave as hysteresis the information about most parts (field) which the time of day when the 
discharge occurred, the scale (specifically variation of anode current) of the discharge, and its discharge generated. 
[0151] In addition, it is checking the very effective thing that invention-in-this-application persons can pinpoint the 
part which discharge generated, when presuming the cause which has caused the discharge. If the cause of this 
discharge can be presumed, it will also become possible to perform recovery action appropriately after that. For 
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example, when discharge has broken out at random in various area, it can check that unusual actuation has broken 
out in the whole image display section, and, in such a case, it can be presumed whether the degree of vacuum inside 
the vacuum housing which forms the image display section under a certain effect has deteriorated. 
[0152] When many image display devices which actually have such the discharge detection section, the spark 
recording section, memory, etc. were produced and the image was displayed, it was probable very small probability, 
but when the prolonged durability test was performed, there are some many image display devices which discharge 
generates, and the hysteresis of the discharge was recorded on memory 6009. 

[0153] When one of the image display devices which the discharge mentioned above generated was taken for the 
example, according to the hysteresis information on the discharge recorded on memory 6009, it was momentary 
rather rather than it was said [ INL / DC ]-like [ the method of generating the discharge from the hysteresis 
information on the discharge ]. Moreover, since it was random when a long duration durability test was performed, 
and having increased after sufficiently long time amounts passed, and its generated part of the occurrence 
frequency were always the same not but, it was conjectured to be the cause of discharge that deterioration of a 
degree of vacuum arose with the passage of time. 

[0154] As it mentioned above as a cure to this in order to raise a degree of vacuum, the getter material was heated 
additionally, and the degree of vacuum was raised by the absorption of a getter film. Thereby, the normal actuation 
which is not different from the condition before generating of a fixed period and discharge is controlled after that 
and the image display device mentioned above performs a long duration durability test was checked. 
[0155] As mentioned above, in the image display device of the gestalt of this operation, it can check whether the 
image display device is operating normally by memorizing the hysteresis information to discharge. Moreover, the 
guess of the cause of discharge can be made easy about the abnormality actuation by the discharge produced in very 
small probability. Furthermore, by the ability guessing the cause of discharge, also when abnormality actuation 
occurs, in order to recover normal actuation, it is very effective in that suitable measures can be taken. 
[0156] In addition, although the electrode 7002 for surface potential measurement has been arranged to 14 outside 
the image display area in a vacuum housing with the gestalt 5 of this operation as shown in drawing 1 1 , neither 
about the number nor especially the magnitude of arrangement and an electrode, it is limited to this. Moreover, in 
order to detect discharge of the largest possible field, as for the electrode 7002 for surface potential measurement, it 
was desirable to have arranged in the largest possible area on the element substrate 1001 inside a vacuum housing, 
but since it is lapping-with display area of image manufacture top inconvenience, it has arranged on the outside of a 
viewing area. 

[0157] Moreover, although it became possible to detect discharge with resolution with finer making [ many ] the 
number of the electrode 7002 for surface potential measurement, the number of an electrode was determined on the 
balance of that the numbers, such as a surface potential measuring circuit linked to it, increase similarly, or saying 
[ in what fine field discharge is actually detectable ]. 

[0158] As explained above, according to the image display device of the gestalt 5 of this operation, the information 
for guessing what the factor which the discharge generates is can be offered to abnormality actuation called 
generating of discharge. 

[0159] Furthermore, also when abnormality actuation comes, it can guess whether it is a thing based on generating 
of discharge of the factor, and in order to recover actuation with a normal image display device after that, there is an 
outstanding effect that the information for performing suitable adjustment can be given. 

[0160] [Gestalt 6 of operation] drawing 13 is a mimetic diagram for explaining connection with the display panel 
and circumference circuit in the image display device concerning the gestalt 6 of operation of this invention. 
[0161] In drawing, although 101 is a display panel and this configuration is the same as that of the configuration of 
above-mentioned drawing 3 1 , and abbreviation, points equipped with the high voltage electrode 1 03 for destructive 
detection mentioned later, the element 102 for detection, its terminal, etc. differ. There are the modulating-signal 
generating circuit 1 1 0 which impresses the modulating signal according to a video signal to each train wiring of the 
line chosen according to the scan signal generating circuit 1 09 for carrying out the sequential drive of the line 
wiring as a drive circuit of this display panel 101 according to the inputted video signal from the outside and the 
video signal, and high voltage power supply 106 grade which inputs acceleration voltage Hv further. The scan 
signal generating circuit 109 makes sequential selection of the line terminals Dxl-DxM of a display panel 101, and 
is impressing predetermined voltage, and the modulating-signal generating circuit 1 10 is impressing the Pulse- 
Density-Modulation signal according to a video signal to each of the train terminals Dyl-DyN. 
[0162] Furthermore, with the gestalt 6 of this operation, at least one cold cathode element 102 for destructive 
detection is formed in a different location from the image display field on the element substrate of a display panel 
101. Moreover, above the cold cathode element 102 for this destructive detection (face plate side), the high voltage 
electrode 103 for destructive detection is arranged, and it enables it to supplement with the electron emitted from 
the cold cathode element 102 for this destructive detection. In addition, in order to prevent luminescence unrelated 
to the image which should be displayed on the high voltage electrode 103 for this destructive detection, it is 
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desirable not to prepare the fluorescent substance which emits light by electronic collision. Moreover, the voltage 
{VaxR2/(Rl+R2)} which pressured partially the output Va of a high voltage power supply 106 by resistance 1 1 1 
(resistance Rl) and resistance 1 12 (resistance R2) is impressed to the high voltage electrode 103 for this destructive 
detection through a terminal 121. 

[0163] With the gestalt 6 of this operation, the supplement of the emission current is possible for the voltage 
impressed to the high voltage electrode 103 for destructive detection, and these resistance Rl and R2 is set up so 
that it may become the lowest moreover possible voltage (about 80 [V]). Thus, the reason for making low voltage 
impressed to the high voltage electrode 103 for destructive detection is for abolishing the necessity of taking the 
measures against the high voltage-proof (isolation) to the ammeter 104 connected to the high voltage electrode 103 
for destructive detection at the serial, and reducing cost. 

[0164] Such a destructive detection means (the cold cathode element 102 for destructive detection, high voltage 
electrode 103 grade for destructive detection) of a tight container explains how to detect destruction of a tight 
container below. 

[0165] If power is now supplied to the image display device of the gestalt 6 of this operation from a non-illustrated 
main power supply, the- voltage pulse (voltage Vf) for causing electron emission will be impressed to the cold 
cathode element 102 for destructive detection through a terminal 120 from a pulse generator 107. In addition, you 
may make it this pulse generator 107 start actuation with the signal from a control section 105 mentioned later. The 
emission current Ie from the cold cathode element 102 for destructive detection is measured with the ammeter 104 
which could come, simultaneously was connected with the high voltage electrode 103 for destructive detection 
between high voltage power supplies 106 at the serial. Since the interior of the tight container is exposed to 
atmospheric pressure when it carries out also here and destruction of the tight container of a display panel 101 has 
occurred, the electron emission from the cold cathode element 102 for destructive detection stops, and it will be in 
the condition that the emission current Ie is not detected. Therefore, even if it impresses the driver voltage pulse for 
causing electron emission to the cold cathode element 1 02, when the emission current Ie is not detected, it can 
judge with the tight container having broken. In addition, such control is performed by the control section 105. That 
is, a control section 105 makes the tight container of a display panel 101 suspend supply of the high voltage from a 
high voltage power supply 106 as what a certain abnormalities generated, when current is not detected by the 
ammeter 104 in the condition that a pulse signal is impressed to the cold cathode element 102 from a pulse 
generator 107, and the high voltage Va is impressed to the high voltage electrode 103 from the high voltage power 
supply 106. Moreover, actuation of a pulse generator 107 may be suspended at this time. 
[0166] The flow chart shown in drawing 14 showed processing by such control section 105. By abnormality 
detection and its control method of the electron source of the gestalt 6 this operation, detection processing of 
destruction of a tight container as shown with the flow chart of this drawing 14 is always performed during the 
period when the main power supply of an image display device is switched on. 

[0167] It is started by switching on the power supply of equipment, and the processing shown in drawing 14 is step 
SI first, and measures the emission current Ie from the cold cathode element 102 for destructive detection based on 
the current value measured by the ammeter 104. Next, it progresses to step S2, it investigates whether the current 
value was detected, when the emission current is not detected, it progresses to step S3, and the drive of a high 
voltage power supply 106 is stopped. 

[0168] On the other hand, when the emission current is detected at step S2, it progresses to step S4, and a main 
power supply is seen whether turned off or not. When that is not right, return and the above-mentioned processing 
are performed to step S 1 , but when turned off, processing is ended as it is. 

[0169] Thus, when the condition that the emission current by destruction of a tight container is not detected is 
detected, supply of the driver voltage (the high voltage currently impressed to the high voltage electrode 108 is 
included) to the image display section is stopped by the control section 105. In addition, in step S3, the pulse output 
by the pulse generator 1 07 may be further stopped in this case. 

[0170] According to the control method of the gestalt 6 this operation explained above, risk produced when the 
tight container of an electron source breaks, such as leakage and electrification, can be eliminated. In addition, with 
the gestalt 6 of this operation, the voltage pulse Vf impressed to the cold cathode element 102 for destructive 
detection was made into the square wave of peak value 16.0 [v], the pulse period 1 [ms], and pulse width 0.1 [ms]. 
[0171] A concrete example is shown and the manufacturing method is explained to be <outline explanation of an 
image display device>, next the configuration of the display panel 101 of the image display device concerning the 
gestalt of operation of this invention. 

[0172] Drawing 15 is the perspective diagram of the display panel 101 concerning the gestalt 6 of this operation, in 
order to show the internal structure, cuts some display panels 101, and lacks and shows it. In addition, in this 
drawing 15 , the same number shows the portion which is common in above-mentioned drawing 3 1 , and it omits 
those explanation. 

[0173] In drawing, a terminal for 120 to impress a pulse voltage to the cold cathode element 102 for destructive 
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detection from a pulse generator 107 ( drawing 13 ) and 121 are the terminals for impressing the high voltage to the 
high voltage electrode 103 for destructive detection. In addition, drawing 15 omits and shows the high voltage 
electrode 103 for ****** detection on the relation of illustration. 

[0174] If the multi-electron source used for the image display device of the gestalt of operation of this invention is 

an electron source which carried out passive-matrix wiring of the cold cathode element, there will be no limit in the 

material, configuration, or process of a cold cathode element. It can follow, for example, cold cathode elements, 

such as a surface conduction mold emission element, and FE mold or an MIM mold, can be used. 

[0175] Next, the structure of the multi-electron source which arranged the surface conduction mold emission 

element (after-mentioned) on the substrate as a cold cathode element, and carried out passive-matrix wiring is 

described. 

[0176] What is shown in drawing 16 is the plan of the substrate 3111 (1001) of a multi-electron source used for the 
display panel of the gestalt of above-mentioned operation. 

[0177] On a substrate 3111, the same surface conduction mold emission element as what is shown by below- 
mentioned drawing 19 (a) and (b)-is arranged, and these elements are wired in the shape of a passive matrix with the 
line wiring 3113 and the train wiring 31 14. And the insulating layer (un-illustrating) is formed in inter-electrpde, 
and the electric insulation is maintained at the portion which these line wiring 3113 and the train wiring 3114 
intersect. 

[0178] The cross section in alignment with B-B' of drawing 16 is shown in drawing 17 . 

[0179] In addition, such a multi -electron source of structure was manufactured by supplying electric power to each 
element through the line wiring 3113 and the train wiring 3114, and performing energization foaming processing 
(after-mentioned) and energization activation (after-mentioned), after forming the line wiring 31 13, the train wiring 
31 14, an inter-electrode insulating layer (un-illustrating), and the element electrode and the conductive thin film of 
the surface conduction mold emission element 3 1 12 on a substrate 3111 beforehand. 

[01 80] In the gestalt of this operation, although considered as the configuration which fixes the substrate 3111 of a 
multi-electron source to the rear plate 3 1 1 5 of a tight container, when the substrate 3111 of a multi-electron source 
is what has sufficient reinforcement, substrate 3 1 1 1 the very thing of a multi -electron source may be used as a rear 
plate of a tight container. 

[0181] Moreover, the fluorescent screen 31 18 is formed in the inferior surface of tongue of a face plate 3117. Since 
the display panel 101 of the gestalt of this operation (1) is a electrochromatic display, the fluorescent substance of 
green [ which are used in the field of CRT / the red and green ], and blue ** in three primary colors is distinguished 
by different color by the portion of a fluorescent screen 3118 with. The fluorescent substance of each color is 
distinguished by different color with in the shape of a stripe, as shown in drawing 18 (A), and the black conductor 
1010 is formed between the stripes of these fluorescent substances. In order that the purpose which forms the black 
conductor 1010 may prevent reflection of outdoor daylight in order to make it a gap not arise in a foreground color, 
even if a gap of some is in the exposure location of an electron beam, and it may prevent the fall of display contrast, 
it is for preventing the charge up of the fluorescent screen by the electron beam etc. Although the graphite was used 
for the black conductor 1010 as a principal component, as long as it is suitable for the above-mentioned purpose, 
materials other than this may be used. 

[0182] Moreover, how to distinguish a fluorescent substance in three primary colors by different color with may be 
a delta-like array as not restricted to the array of the shape of a stripe shown in drawing 18 (A) and shown in 
drawing 18 (B), and the other array. In addition, when creating the display panel of monochrome, it is not necessary 
to necessarily use a black electrical conducting material that what is necessary is just to use a monochromatic 
fluorescent substance material for a fluorescent screen 3118. 

[0183] Moreover, in the field of CRT, the well-known metal back 31 19 is formed in the field by the side of the rear 
plate of a fluorescent screen 3 1 1 8. In order to make the purpose which formed this metal back 3 1 1 9 act as an 
electrode for impressing electron beam acceleration voltage in order to carry out specular reflection of a part of light 
which a fluorescent screen 3118 emits, to raise the rate for Mitsutoshi and to protect a fluorescent screen 3118 from 
the collision of an anion, it is for making it act as a track of the electron which excited the fluorescent screen 3118 
etc. After the metal back 3119 formed the fluorescent screen 31 18 on the face plate 31 17, he did data smoothing of 
the fluorescent screen surface, and formed by the method of carrying out vacuum deposition of the aluminum on it. 
In addition, when the fluorescent substance material for low batteries is used for a fluorescent screen 3118, the 
metal back 3119 does not use. 

[0184] Moreover, although not used with the gestalt of this operation, a transparent electrode made from ITO for 
the purpose of the conductive improvement in the object for impression of acceleration voltage or a fluorescent 
screen between a face plate 3117 and a fluorescent screen 3118 may be prepared. 

[0185] Usually, the distance d of 12-16 [V] degree, and the metal back 31 19 and the cold cathode element 31 12 of 
the applied voltage of 3 1 12 to the surface conduction mold emission element of the gestalt of this operation which 
is a cold cathode element is 0.1 [mm] to 8 [mm] degree, and 10 [kV] degrees from the voltage 0.1 between the 
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* metal back 3119 and the cold cathode element 3112 [kV]. 
[0186] [Gestalt 7 of operation] drawing 33 is the perspective diagram of the display panel used for the gestalt of 
operation of this invention, in order to show the internal structure, cuts some panels, and lacks and shows it. 
[0187] In 1005, a rear plate and 1006 form the tight container for a side wall and 1007 to be face plates and 
maintain the interior of a display panel to a vacuum by 1005-1007 among drawing. In assembling this tight 
container, since the sufficient reinforcement and the sufficient airtightness for the joint of each part material were 
made to hold, it needed to seal, but frit glass was applied to the joint and sealing was attained by calcinating 10 
minutes or more at 400-500 degrees C in atmospheric air or nitrogen-gas-atmosphere mind, for example. About the 
method of exhausting this interior of a tight container to a vacuum, it mentions later. 
[0188] Although the substrate 1001 is being fixed to the rear plate 1005, on this substrate, NxM individual 
formation of the cold cathode element 1002 is carried out. N and M are two or more positive integers, and are 
suitably set up here according to the number of display pixels made into the purpose. For example, in the display 
aiming at the display of a high definition television, it is desirable to set up N= 3000 and M= 1000 or more 
numbers. It was referred to as N= 3072 and M= 1024 in the gestalt of this operation. Passive-matrix wiring of the 
cold cathode element of these NxM individual is carried out with the line wiring 1003 of M, and the train wiring 
1004 of N book. The portion constituted by these [ 1001-1004 ] is called a multi-electron source. 
[0189] In the gestalt of this operation, although considered as the configuration which fixes the substrate 1001 of a 
multi-electron source to the rear plate 1005 of a tight container, when the substrate 1001 of a multi-electron source 
is what has sufficient reinforcement, substrate 1001 the very thing of a multi -electron source may be used as a rear 
plate of a tight container. 

[0190] Moreover, the fluorescent screen 1008 is formed in the inferior surface of tongue of a face plate 1007. Since 
the gestalt of this operation is a electrochromatic display, the fluorescent substance of green [ which are used in the 
field of CRT / the red and green ], and blue ** in three primary colors is distinguished by different color by the 
portion of a fluorescent screen 1008 with. The fluorescent substance of each color is distinguished by different color 
with in the shape of a stripe, as shown in drawing 18 (A), and the black conductor 1010 is formed between the 
stripes of a fluorescent substance. In order that the purpose which forms this black conductor 1010 may prevent 
reflection of outdoor daylight in order to make it a gap not arise in a foreground color, even if a gap of some is in 
the exposure location of an electron beam, and it may prevent the fall of display contrast, it is for preventing the 
charge up of the fluorescent screen by the electron beam etc. Although the graphite was used for the black 
conductor 1010 as a principal component, as long as it is suitable for the above-mentioned purpose, materials other 
than this may be used. 

[0191] Moreover, how to distinguish a fluorescent substance in three primary colors by different color with may be 
a delta-like array as not restricted to the array of the shape of a stripe shown in drawing 18 (A) and shown in 
drawing 18 (B), and the other array. In addition, when creating the display panel of monochrome, it is not necessary 
to necessarily use a black electrical conducting material that what is necessary is just to use a monochromatic 
fluorescent substance material for a fluorescent screen 1008. 

[0192] Moreover, in the field of CRT, the well-known metal back 1009 is formed in the field by the side of the rear 
plate of a fluorescent screen 1008. In order to make the purpose which formed this metal back 1009 act as an 
electrode for impressing the acceleration voltage of an electron beam in order to carry out specular reflection of a 
part of light which a fluorescent screen 1008 emits, to raise the rate for Mitsutoshi and to protect a fluorescent 
screen 1008 from the collision of an anion, it is for making it act as a track of the electron which excited the 
fluorescent screen 1008 etc. After the metal back 1009 formed the fluorescent screen 1008 on the face plate 
substrate 1007, he did data smoothing of the fluorescent screen surface, and formed by the method of carrying out 
vacuum deposition of the aluminum on it. In addition, when the fluorescent substance material for low batteries is 
used, the metal back 1009 does not use a fluorescent screen 1008. 

[0193] In addition, with the gestalt of this operation, henceforth, it shall suppose that the thing of the voltage for 
impression of the acceleration voltage by the side of a face plate (high pressure) is called an anode electrode, and 
they shall include the fluorescent substance, black conductor, and metal back. 

[0 1 94] Moreover, although not used with the gestalt of this operation, a transparent electrode made from ITO for 
the purpose of the conductive improvement in the object for impression of acceleration voltage or a fluorescent 
screen between the face plate substrate 1007 and a fluorescent screen 1008 may be prepared as an auxiliary anode 
electrode. 

[0195] Moreover, it is the terminal for electrical connection of the airtight structure prepared Dxl-DxM, and in 
order that it might reach Dyl-DyN and Hv might connect this display panel and a non-illustrated electrical circuit 
electrically. Dxl-DxM are connected as electrically [ the line wiring 1003 of a multi-electron source, and Dyl- 
DyN / the train wiring 1004 of a multi-electron source, and Hv ] as the metal back 1009 of a face plate. 
[0196] Moreover, in order to exhaust this interior of a tight container to a vacuum, after assembling a tight 
container, non-illustrated an exhaust pipe and a vacuum pump are connected and the inside of this tight container is 
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>. exhausted to the degree of vacuum of the 7th power [torr] degree of minus of ten. Then, although the exhaust pipe 
is closed, in order to maintain the degree of vacuum in a tight container, a getter film (un-illustrating) is formed just 
before the closure or after the closure at the position in a tight container. This getter film is a film which heated the 
getter material which uses Ba as a principal component by the heater or high-frequency heating, vapor-deposited it, 
and formed it, and the inside of a tight container is maintained by the degree of vacuum of the 5th power of minus 
of 1x10, and the 7th power of minus of 1x10 [torr] by the absorption of this getter film. 
[0197] In the above, the substrate configuration and process of a display panel concerning the gestalt of this 
operation were explained. 

[0198] (Drive circuit for driving a multi-electron source) The method of presentation in the drive circuit of the 
gestalt 7 of this operation is hereafter explained to details using a drawing. Henceforth, since a scan method is made 
into line sequential scanning and gradation is attached to a display image, by controlling the electron emission 
period within 1 horizontal-scanning time amount (1H) by time amount width of face of a modulating signal, the 
luminescence total amount of a fluorescent substance is controlled and it is based on carrying out a gradation 
expression. 

[0199] Drawing 35 is drawing showing the configurations and those connection of the electrical circuit of the image 
display device concerning the gestalt of this operation. 

[0200] In this drawing, 3521 is a circuit for creating a Horizontal Synchronizing signal, a Vertical Synchronizing 
signal, a digital video signal, etc. from video signals, such as NTSC. In this, an image intermediate frequency 
circuit, an image detector circuit, a synchronizing separator circuit, a low pass filter, an A/D-conversion circuit, a 
timing-control circuit, etc. are included. 

[0201] 3522 is the image display section of the image display device of the gestalt of this operation. 3523 is a scan 
signal side driver for driving line wiring of the image display section 3522, and is a circuit which outputs a scan 
signal which states the back by the timing chart based on the Horizontal Synchronizing signal separated / created in 
the signal separation circuit 3521. 3524 is a modulating-signal side driver for driving train wiring of the image 
display section 3522, and is a circuit which outputs the modulating signal which states the back by the timing chart 
from the Horizontal Synchronizing signal separated / created in the signal separation circuit 3521, a Vertical 
Synchronizing signal, a digital video signal, etc. 

[0202] In case the image display section 3522 of the image display device concerning the gestalt of this operation is 
driven, an example of the timing chart of the voltage impressed to the outgoing line of line wiring (namely, wiring 
of the side which supplies a scan signal), and train wiring (namely, wiring of the side which supplies a modulating 
signal) is similarly expressed as drawing 8 . The timing chart of this drawing is drawing showing the voltage which 
is impressing the line I with said image display device, (1+1), and (1+2) to I when driving one by one, (1+1), and 
line wiring of a line (1+2), and the voltage currently impressed to the train wiring J which is a modulating-signal 
side, (J+l), and train wiring of a train (J+2). (A line wiring number and N of 1<I<M -2, 1<J<N -2, and M are train 
wiring numbers inevitably.) 

[0203] In this drawing, the line of the Ith line is displayed in 1 horizontal-scanning period K, the line of eye a line is 
displayed in a period (K+) (1+1), and the line of eye a line is displayed in the period (K+2) (1+2). 
[0204] The line wiring which is a scan side at the time of carrying out line sequential scanning is chosen as every 1 
horizontal-scanning period (henceforth referred to as 1 H) in order, and the scan signal with the pulse width 
equivalent to 1H of peak value-Vf / 2 (Vf being driver voltage here about Vf = 2 Vth) is impressed to line wiring of 
the selected line in order. After the scan was performed about all line wiring, it is repeated in an order from the first 
line. Moreover, the modulating signal which has the peak value of period Vf / 2 corresponding to the video signal 
displayed on the line chosen as train wiring synchronizing with the scan signal impressed to line wiring is 
impressed to all train wiring. This modulating signal starts synchronizing with falling of a scan signal, and after 
only the time amount corresponding to a video signal maintains the condition of peak value Vf / 2, it falls. (A 
period after a modulating signal starts henceforth until it falls to a degree is only called the pulse width of a 
modulating signal.) Although the pulse width of this modulating signal is equivalent to each brightness when 
decomposing into three colors of R, G, and B of the video signal displayed on the selected line, in order to apply 
amendments [ in fact ] various in order to display a high-definition image, it is not simple proportionality. Thus, by 
impressing voltage, driver voltage Vf is impressed to the cold cathode element of the selected line only for the pulse 
width of a modulating signal. 

[0205] Here, since the discharge current Ie of a cold cathode element has the clear threshold property which was 
mentioned above to Vf consequently, the image corresponding to a desired video signal is displayed on the selected 
line. Furthermore, by scanning to line sequential, all the cold cathode elements in the image display section 3522 
are covered, and the display of an image is performed. 

[0206] With the gestalt of this operation, the monitor of the surface potential of the element substrate which 
arranges the cold cathode element is carried out using the surface potential test section (surface potential system of 
measurement) of an element substrate two or more, discharge is detected, and the failsafe of a display (it is 
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henceforth called a display panel) is performed at the time of discharge generating. Moreover, the hysteresis of the 
potential of a surface potential electrode is recorded on memory, and the solution of the failsafe over discharge is 
determined. 

[0207] Next, explanation of the electrode for surface potential measurement is given in the configuration in this 
display panel. 

[0208] Drawing 34 is the perspective diagram which cut and lacked some display panels of the gestalt 7 of this 
operation. In addition, in drawing, in order to explain the surface potential measuring electrode which is a part of 
discharge detection section of the gestalt of this operation, some of face plates and side walls (frame) are omitted 
and illustrated. 

[0209] For a cold cathode element and 3413, as for train wiring and 3415, in drawing 34 , line wiring and 3414 are 
[ 341 1 / an element substrate and 3412 / a rear plate and 3416 ] side walls (frame). Moreover, 3417 is a surface 
potential measuring electrode and 3418 is guard electrodes which guard the circumference of a surface potential 
measuring electrode. With the gestalt 7 of this operation, two or more surface potential measuring electrodes 3417 
have been arranged around the element substrate 341 1, and it considered as the rectangle-like electrode 
configuration as an electrode configuration. Moreover, by covering the surroundings of the surface potential 
measuring electrode 3417 by guard electrodes 3418, it becomes possible to avoid the effect of the potential to the 
display in a display panel, and to measure the potential value of a surface potential electrode with a sufficient 
precision. In addition, except a rectangle is sufficient as the configuration of the surface potential measuring 
electrode 3417, and a configuration will not be asked if a potential value is measurable. Moreover, although the 
above-mentioned number of electrodes does not carry out especially limitation, either, with the gestalt 7 of this 
operation, it is arranging more than one around in a display panel, and a surface potential condition is divided into 
the field in a display panel, a monitor can be carried out independently, and it becomes possible to specify discharge 
in which portion occurred. 

[0210] It is insulated in the shape of an element substrate electrically [ the line wiring 3413, the train wiring 3414 
the cold cathode element 3412, etc. ], and the surface potential measuring electrode 3417 is arranged, and is pulled 
out through outgoing lines Dsl-Dsl4 in the exterior of a vacuum housing. Furthermore, since the surface potential 
measuring electrode 3417 uses the same material as the electrode material of line wiring and train wiring, it can also 
produce the surface potential measuring electrode 3417 to coincidence at the time of production of wiring etc. It is 
satisfactory especially even if a wiring material is not homogeneous, since these should just have conductivity in 
quality of the material. 

[021 1] Next, the circuitry for realizing a failsafe function using drawing 35 is described. 3525 is a potential test 
section for outputting a potential signal from ejection wiring of the surface potential electrode 3417, as mentioned 
above. The surface potential electrode 3417 and the potential test section 3525 constitute a potential measurement 
means here. Next, the amount of [ which memorizes a potential output in memory etc. ] spark recording is, and it 
consists of a spark recording control section 3529 and memory 3520. Furthermore, the surface potential detecting 
element which detects the value of surface potential consists of the comparators 3521 1 and detecting elements 
35212 which carry out the party rate of the potential value. The output from the surface potential test section 3525 
is carrying out the potential output of the potential signal with the measuring instrument with a very high input 
impedance rather than the surface measuring electrode, applying after a carrier beam and suitable gain. And those 
signals are inputted as an analog value. In this case, a surface potential output is good with the configuration which 
may be outputted as digital value and considered to be the optimal on circuitry, the spark recording section which 
the surface potential detecting element which contains a comparator 3521 1 and a detecting element 35212 here 
constitutes a discharge detection means, and contains the spark recording control section 3529 and memory 35210 - 
- abnormalities — counting — a means is constituted. 

[0212] Next, there is the fail-safe control section as control which performs a failsafe, and the judgment circuit 
35214 and the processing control section 35213 are included. The processing control section 35213 outputs the 
signal for actually performing a failsafe, and they are inputted into the warning output means 35216 for outputting 
warning information to a user (operator) etc., Vf for being impressed by the matrix element in a display panel and 
the control sections 3526, 3527, and 3528 of Va power supply, and the drive circuit power supply section 35215 
that is controlling the supply voltage of a display circuit system. 

[0213] The warning output means 35126 is a control means for displaying the optimal information to the output 
section 35217 which consists of a display indicator, a loudspeaker, etc., and performs the drive of a loudspeaker 
3563 or the indicator section 3562 according to a control signal. Next, the +Vf control section 3526, the -Vf control 
section 3527, and the Va control section 3528 are control sections for controlling the applied voltage to an element 
according to the signal from the processing control section 35213. Therefore, it has the function to perform the cut 
of the supply voltage of Vf and Va and to make a change of a voltage value with the signal from the processing 
control section 35213. When this restricts impression of the anode voltage by the side of supply of the element 
voltage which lets the modulating-signal side driver 3524 and the scan signal side driver 3523 pass, and the face 
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plate of a display panel, an element becomes below operating point voltage and becomes possible [ controlling 
element current If and the emission current Ie ]. 

[0214] the drive power supply section 3525 — everything but the current supply to the whole display circuit system 
~ control (mainly — digital one — ) of the supply voltage of the drive circuit system of the modulating-signal side 
driver 3524 and the scan signal side driver 3523 Since the analog circuit system is performed, the control from the 
processing control section 35213 can restrict supply of the supply voltage of a display circuit system, and the pulse 
by line sequential scanning currently performed with the gestalt of this operation can stop a section modulation 
drive. 

[021 5] Next, in the gestalt 7 of this operation, the concrete control method of each control section for realizing the 
failsafe in the time of discharge is described. 

[0216] The spark recording control section 3529 is performing control for memorizing the potential signal outputted 
from the surface potential test section 3525 in memory 35210. A/D conversion of the potential output of Dsl-Dsl4 
which were inputted as an analog signal is specifically carried out to predetermined timing, and it writes in memory 

35210. As information written in this memory 35210, the amount of surface potentials corresponding to the location 
of Dsl-Dsl4 and the measured time-of-day data (time) are written in. Therefore, memory 35210 may be the 
memory configuration which divided for example, the amount of surface potentials respectively for every location, 
and may be written in corresponding to the time of day which measured further. When reading the amount of 
potentials from the judgment circuit 35214, or when accessing memory information from the exterior, as for these 
memory configurations, what is considered as the configuration for which it is most suitable as information is 
desirable. 

[0217] The writing to A/D conversion and memory 35210 may be performed using the internal signal which the 
method of performing A/D conversion using an external input signal based on the signal from a detecting element 
35212 as timing which writes discharge information in memory 35210 is sufficient as, or it has in the interior. With 
the gestalt of this operation, it had the method equipped with both function. 

[021 8] Next, in the comparator 3521 1 of a surface potential detecting element, it compared to the threshold Vth 
which had the analog potential signal from the surface potential test section 3525 set up, changed into the logic- 
signal (for example, TTL level) to the potential of beyond a threshold Vth or the following, and has inputted into 
the detecting element 35212. It is also possible for a setup of Vth of a comparator 3521 1 to enable a setup from the 
outside, and to carry out adjustable according to the condition of a display panel. Moreover, the buffer amplifier for 
inputting the absolute value of the amount of surface potentials into the direct detection section 35212 is sufficient 
as a comparator 3521 1 . 

[0219] The detecting element 35212 has a means to perform detection when discharging, after detection of whether 
the electrode of the location of two or more surface potential electrode 3417 throats is over Vth and the signal more 
than Vth are detected based on the signal from a comparator 3521 1. Those signal timing is explained by drawing 
36 . 

[0220] At drawing 36 , change of the condition of the output potential a of the surface potential electrode 3417 of 
the arbitration which discharged is shown to change of time amount, and S 1 and S2 show the signal timing for 
detecting a comparator signal when a surface potential output exceeds to Vth further set up with the comparator 

3521 1, and discharge. 

[0221] A solution requires that there is orientation for the potential on the matrix in a display panel to rise with time 
amount, as a sign which discharge generates within a display panel. Although [ these ] it is one factor that a charge 
is accumulated on an element or the electrode of element wiring with deterioration of the ambient atmosphere 
condition in a display panel, it is influenced also according to the drive conditions of a display panel. 
[0222] By the above factors, like potential a, when a surface potential output exceeds Setup Vth, a comparator 
signal changes to L->H. At the time of this change, by Tl, a latch circuit is prepared for example, within a detecting 
element 35212, and a comparator signal is inputted as a latch clock. A latch circuit outputs the latch enable signal 
which becomes SI with this inputted comparator signal. Next, when discharge occurs near the surface potential 
electrode which exceeded Vth in time amount T four, by discharge, the pressure of the potential of the surface 
potential electrode 3417 is lowered in an instant, and it becomes below Vth. Thereby, a comparator signal changes 
to H->L. 

[0223] When maintained by the latch enable signal SI, discharge detection judges the signal at the time of a 
comparator signal changing to H->L as discharge, in order to detect the above-mentioned phenomenon in circuit. In 
addition, since RATCHIINEBURU ****** SI is not outputted and it is still a disabling condition in the state of the 
potential in the time of un-discharging [ of drawing 36 ] when surface potential is below Vth that is, even if a signal 
S2 has change, it is not regarded as discharge. 

[0224] Therefore, in detection of discharge generating, since the potential of the surface potential electrode 3417 
near the discharge generating is surely over Vth, the guess is to some extent also attained. Furthermore, when 
inputting and detecting the absolute value of surface potential as an option, after changing the amount of surface 
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potentials into a digital value using data-processing systems, such as A/D conversion and CPU, discharge detection 
may be carried out in data processing. 

[0225] As mentioned above, in the surface potential detecting element, to the output value from two or more surface 
potential electrodes, discharge detection is performed based on the comparator signal, and the detecting element 

35212 is outputting the detection signal in the time of discharge to the spark recording control section 3529 and the 
judgment circuit 35214 of fail-safe control circles. 

[0226] Next, in fail-safe control, in order to realize the failsafe of a display panel, it has the judgment circuit 35214 
and the processing control 35213 which receive the signal from a detecting element 35212 and memory 35210. In 
this judgment circuit 35214, a judgment how the failsafe over a display panel is performed based on the information 
on the memory 35210 in the discharge detection signal inputted from the detecting element 35212 or a panel is 
made. The sequence which performs a failsafe is classified into the three modes according to the gestalt of this 
operation, and this is performed according to the sequencer in the judgment circuit 35214. Here, the judgment 
circuit 35214 is equivalent to a sequence judging means, and the judgment circuit 35214 and the processing control 

35213 constitute a protection control means. 

[0227] Drawing 37 is a flow chart which shows the failsafe sequence used with the gestalt of this operation. 
[0228] In step S 101, it recognizes first that the inside of a display panel is an abnormal condition with the signal 
from a detecting element 35212 and memory 35210. Next, at step S102, it judges what kind of failsafe sequence is 
most suitable from the abnormal condition. 

[0229] Processing level is classified into the three modes (MODE) according to the gestalt 7 of this operation, and 
the sequence according to the abnormal condition is performed with it. First, in MODE1, only the information with 
an alarm display or voice is performed to a user (operator). Moreover, MODE2 controls the power supply of a drive 
electrical power system, after performing the above-mentioned information. Furthermore, in MODE3, information 
is excluded and all the direct-drive systems are turned OFF. MODE 1 and 2 has the comparatively low level of an 
abnormal condition in the sequence to MODE 1-3, and to making an auto return possible again within a display 
panel, it is determined by whenever [ in a display panel / abnormality ] which sequence is performed in fact, and it 
is [ it is judged that an abnormal condition is high and ] made to perform a return with an automatic in MODE3. 
[0230] Next, the flow according to the set-up sequence is explained. First, at step SI 03, when selection of a 
processing sequence is performed, for example, MODE3 is performed, in MODE 1 and 2, it moves to step SI 09 at 
step SI 04. And at step SI 04, the judgment of an alarm display is performed as a sequence of MODE 1 and 2. 
[0231] In step SI 05, as it corresponds to the level of an abnormal condition and was shown in drawing 38 , it 
displays on the indicator 3562 for messages of the front face of an image display device 3861, or the contents of the 
alarm display may form the loudspeaker 3563 of a voice output, and may generate a message. For example, when 
discharge is not detected in MODE1 but the condition of potential is also stable, it may judge that emergency is 
required from the indicator 3562 for messages, or a loudspeaker 3563 when the maintenance of a periodical display 
is urged and discharge occurs like MODE2, and you may tell to an operator that the power supply of TV is turned 
OFF. Here, the indicator 3562 for messages and the loudspeaker 3563 constitute the means of signal transduction. 
Next, at step SI 06, the judgment of whether to perform MODE2 is performed, and in being MODE1, it carries out 
failsafe termination. 

[0232] In MODE2, drive power control directions of step SI 07 are performed. Distinction of which system of the 
power control performed at step SI 08 to control by this control lead is performed, for example, let power control of 
Va and Vf be an object. When [ which was mentioned above ] the driver voltage of the cold cathode element in a 
display panel itself is turned off like, and when these control or actuation also turn off the supply voltage section of 
a display circuit system, they separate. If the cause by discharge is caused when fault occurs according to the 
thermal factor for example, in a circuit system, it is necessary to turn off both display circuit system and element 
driver voltage, and if it is judged that a cause is in reverse at the element in a display panel itself when a circuit 
system is normal, only element driver voltage will be turned OFF. Distinction of these decision is attained because 
the processing control section 35213 performs the monitor of whether to be in an overcurrent condition when 
discharge generates the output current value of the drive circuit power supply section 35215. 
[0233] Moreover, although it progresses to step SI 09 from step SI 03 and the power of the whole drive system is 
turned off when MODE3 is chosen, in the control system at that time, each of the power supply section 35215 of a 
drive circuit system and the output-control sections 3526, 3527, and 3528 of Vf and Va is turned off 
unconditionally . 

[0234] As mentioned above, with the gestalt 7 of this operation, control of discharge by the case where the 
detection and discharge in the time of discharge take place, and the failsafe to a display panel are realized by each 
above-mentioned control section, and the detection means shown by drawing 36 in detection of discharge is used. 
Moreover, when generating of discharge covers plurality, or when generating continuously and failure of the 
display panel itself etc. arises according to a still more nearly external operation as decision processing of the 
MODE division as a sequence of a failsafe, the degree of vacuum in the display panel (an ambient atmosphere and 
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* pressure) is judged to be very bad, and MODE3 is performed. The frequency of the count of discharge is very low, 
to it, when there is little effect on the display panel itself, MODE2 is set up, and even if it is in the condition that the 
potential condition of the surface potential electrode 3417 exceeds below Vth and Vth further, MODE1 is set up, 
when discharge is not generated but potential is stable. 

[0235] The [gestalt 8 of operation], next the gestalt 8 of operation of this invention are explained. With the gestalt 8 
of this operation, using the surface potential test section (surface potential system of measurement) of an element 
substrate two or more, based on the information from the memory which is recording the hysteresis of the surface 
potential of the element substrate which arranges the cold cathode element, a time change of the potential of a 
surface potential electrode is measured, and the guess of discharge generating and information to a user are 
performed according to the amount of displacement. Moreover, it can come, simultaneously mode setting of a 
failsafe is also performed, and the panel to discharge is protected. 

[0236] With the gestalt 8 of this operation, since it is the same as the configuration of drawing 34 explained with the 
gestalt 7 of operation, drawing 35 , and drawing 8 , detailed explanation is omitted. Potential change of the surface 
potential electrode 3417 is shown in drawing 36 . The surface potential test section 3525 is written in the potential 
of each polar zone inside a display panel by memory 35210 by through and the spark recording section control 
3529. About the method to this memory 35210 to write in, it is the same as that of the gestalt 7 of operation. If 
change of the amount of potentials of arbitration shown in drawing 36 is taken for an example, as for the potential a 
which causes discharge, the increment in change of the amount of potentials will be gradually seen with time 
amount. Conversely, in the potential b on the electrode with which discharge does not take place, there is almost no 
change of potential and it is stable. 

[0237] Therefore, in order to perform the guess to the discharge in a display panel, two or more amounts of surface 
potentials which accessed memory 35210 from the judgment circuit 35214 in drawing 35 , and were written in in 
memory are read (with the gestalt 8 of this operation, in order to make it intelligible, the potentials a and b on two 
electrodes are taken for an example). Here, the judgment circuit 35214 and memory 35210 constitute a potential 
rate-of-change calculation means. 

[0238] For example, in drawing 36 , the amount of potentials of the potentials a and b in time of day Tl is 
equivalent to Vtl and Vtl\ next — predetermined — time amount — having passed — after — time of day — T — two - 

- it can set » potential — an amount — Vt — two — Vt — two — ' -- potential ~ an amount — reading — the same — 
time of day — T3 — it can set — potential — an amount ~ Vt — three — Vt — three — ' — potential — an amount — 
reading . and — these „************ __ potential — an amount — change — delta — T — one — delta — T — two — it 
can set — potential — an amount — change — delta — V — one — delta V — one — ' — delta - V — two — delta — V 

— two — ' — calculation — carrying out . By the method of abnormalities, change of the amount of potentials in a 
certain predetermined time amount can be known above. Therefore, the amount change delta VI and delta V2 of 
potentials of the potential a to which discharge takes place by drawing 36 is understood are [ of the potential b at the 
time of un-discharging / amount of potentials deltaVl]', and are respectively larger than deltaV2'. 

[0239] In the judgment circuit 35214, it judges whether change of the amount of potentials becomes the factor 
which generates discharge by comparing the amount change of potentials by which calculation was carried out 
[ above-mentioned ] with the set point set up beforehand. Here, a discharge prediction means consists of potential 
rate-of-change calculation means which become the potential measurement means list which consists of a surface 
potential electrode 3417 and potential measurement 3525 from the judgment circuit 35214 and memory 35210. This 
set point should standardize the inclination of change of the potential to time amount, and is compared based on that 
value. 

[0240] Like [ if it sees in the example of drawing 36 / the inclination of change of the potential of delta VI and delta 
V2 has the large variation to the set point, and / at the time of judging that the inclination of deltaVl* and change of 
the potential of deltaV2' is small to the set point ] Even if change of the amount of surface potentials within a 
display panel differs respectively and compares with the set point, when the decision differs, priority is given to the 
management of a failsafe to change of the potential of delta VI and delta V2 in order to perform the failsafe over 
discharge. 

[0241] Access to memory 35210 from the specific circuit 35214 may read regularly the amount of potentials of the 
surface potential electrode which has more than one, in order to grasp the condition in a display panel, and it may 
be accessed if needed. 

[0242] Furthermore, there is a method using the absolute value of surface potential as an option from the surface 
potential test section 3525. In that case, reading from memory 35210 is not performed but is realized by the 
comparator 3521 1 of a surface potential detecting element, and the detecting element 35212. In order to input an 
absolute value, a comparator 3521 1 is used as buffer amplifier, and in a detecting element 35212, in order to guess 
discharge, after performing the temporal response and comparison of the amount of potentials, delta VI and delta 
V2 which are outlying observation are outputted to the judgment circuit 35214. The calculation method of the 
temporal response of the amount of potentials is the same as the method mentioned above, and is good, and it is 
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v supposed that it is possible by performing the processing facility currently performed in the judgment circuit 35214 
by the detecting element 35212. You may carry out to the appearance stated also with the gestalt 7 of the above- 
mentioned operation as an internal configuration of a detecting element 35214 by using data-processing systems, 
such as an A/D-conversion circuit and CPU. In this case, a potential rate-of-change calculation means consists of a 
comparator 3521 1 and a detecting element 35212, and a discharge prediction means consists of this potential rate- 
of-change calculation means and a judgment circuit 35214. 

[0243] Next, the failsafe sequence used for drawing 39 with the gestalt 8 of this operation is shown. 
[0244] As correspondence to this failsafe, to change of delta VI and delta V2 of the above-mentioned potential a, 
first, it judges that the future discharge with a near change of that potential may be caused (step Sill), and 
information of being in a trouble condition is performed [ in the judgment circuit 35214 ] through the processing 
control section 35213 and the warning means 35216 to a user (operator) (step SI 13). Here, the processing control 
section 35213 and the judgment circuit 35214 constitute a protection control means. 

[0245] About the contents to tell, it is suitably matched like the gestalt 7 of the above-mentioned operation 
according to the condition (step SI 12), for example, if it says in the above-mentioned example, the display of the 
message of turning off the electric power switch of television or the voice from a loudspeaker will be outputted. 
[0246] Next, the judgment circuit 35214 performs a MODE setup to a failsafe in preparation for the discharge in a 
display panel (step SI 14). In the above-mentioned case, since the establishment in which discharge occurs is high, 
as for this MODE setup, either MODE2 or MODE3 is set up. And about a failsafe when discharge actually occurs, 
it is detected like the gestalt 7 of operation by the comparator 3521 1 and detecting element 35212 in a surface 
potential detecting element, and a failsafe is performed in a detection signal being inputted into the judgment circuit 
35214. In this case, since it has already performed at step SI 13, information of step S105 of the failsafe sequence of 
the gestalt 7 of operation shown in drawing 37 is omitted. 

[0247] Next, like the potential b of drawing 36 , like deltaV2', deltaVT and when the value of the surface potential 
electrode 3417 in a display panel is very stable, it is judged that the establishment which discharge generates from 
the variation being below the set point is low, and MODE of the failsafe set up is set to 1 (step SI 19). In that case, 
information to a user is performed according to the usual failsafe sequence (steps SI 20 and S121). 
[0248] It is in telling a user about the abnormal condition of a display panel beforehand as a different point from the 
gestalt 7 of the above-mentioned operation, before discharge occurs, and the point which chooses MODE of a 
failsafe with the gestalt 8 of this operation. As a guess to the above-mentioned discharge, as setting criteria of the 
failsafe of MODE2 or MODE3 The case where change of the amount of potentials of the surface potential electrode 
3417 covers two or more electrodes, and exceeds the set point of variation, When a rapid change of the amount of 
potentials is shown, MODE3 is set up, when there are few electrodes which show the potential which exceeds after 
that to the set point, it is judged that there is also little effect on into a display panel, and MODE2 is chosen. Since 
the processing (steps SI 16, SI 17, and SI 18) after these [ MODE2 and MODE3 ] were chosen is the same as that of 
the gestalt 7 of the above-mentioned operation, explanation is omitted. 

[0249] Moreover, about information to a user, you may output to the indicator 3562 and loudspeaker 3563 which 
were shown in drawing 38 like the gestalt 7 of operation and which were prepared in the front face on a display 
like. 

[0250] As mentioned above, with the gestalt 8 of this operation, it has realized guessing the condition in a display 
panel and performing a failsafe by detecting the inclination of the temporal response of the potential of the surface 
potential electrode which has more than one. 

[0251] Moreover, with the gestalt 8 of this operation, although generating of discharge is guessed from the variation 
of surface potential, if a comparator 3521 1 and the absolute value of the surface potential measured detecting- 
element 35212 are similarly compared with the set point and measured value exceeds the set point, a signal is 
outputted to the judgment circuit 35214 from detection 35212, and the judgment circuit 35214 can predict 
generating of discharge. In this case, a comparison means consists of a comparator 3521 1 and a detecting element 
35212, and a discharge prediction means consists of this comparison means and a judgment circuit 35214. 
[0252] An abnormal condition may be told by using the other method, although the method with which the 
gestalten 7 and 8 of these operations display a message on a user about an indicator 3562 was adopted, for example, 
performing lighting of a lamp or LED. Moreover, what is necessary is for a beep sound etc. to be sufficient and just 
to be able to recognize to a user that it is an abnormal condition also in the output from a loudspeaker 3563, in 
addition to a voice. 

[0253] Furthermore, although the surface potential measuring electrode 3417 has been arranged on the outside of 
the element area in a display panel, it may not adhere to the number arrangement location and an electrode 
configuration, and may increase the number of electrodes to detect discharge exactly. Moreover, you may arrange 
near the element as much as possible also about arrangement. 

[0254] According to the image display device of the gestalt of this operation mentioned above, it becomes possible 
to perform the failsafe over a display by predicting beforehand that it is in the condition that generating or discharge 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/9/2004 



Page 24 of 30 

* of discharge tends to break out. Furthermore, it also becomes possible to guess the ambient atmosphere condition in 
a display by having a means to detect the generated discharge and to record the hysteresis of the time of discharge 
generating. 

[0255] Moreover, the above-mentioned means is used and they are the abnormalities (it realized performing a 
condition warning output (a display or voice).) to a user (operator). 

[0256] Thereby, protection to a panel or a user can be performed and the reliable outstanding display can be offered 
substantially. 

[0257] The <manufacture method of a multi-electron source>, next the manufacture method of a multi-electron 
source used for the display panel of the gestalt of this operation mentioned above are explained. If two or more 
electron emission is used, the thing of various configurations can be used for the multi-electron source used for the 
image display device of the gestalt of this operation. Especially the electron source that carried out passive-matrix 
wiring of the cold cathode element is suitable. There is no limit in the material, configuration, or process of a cold 
cathode element. It can follow, for example, cold cathode elements, such as a surface conduction mold emission 
element, and FE mold or an MIM mold, can be used. 

[0258] However, especially under the condition that a display large a surface screen and cheap moreover is called 
for, a surface conduction mold emission element is desirable also in these cold cathode elements. That is, although 
the manufacturing technology of high degree of accuracy is extremely needed in FE mold in order that the relative 
positions and configurations of an emitter cone and a gate electrode may influence the electron emission 
characteristic greatly, this becomes a disadvantageous factor for attaining ******-izing and reduction of a 
manufacturing cost. Moreover, although it is moreover necessary to make thin the thin film of an insulating layer 
and a top electrode, and to make it homogeneity in an MIM mold, it becomes a disadvantageous factor for this also 
attaining large-area-izing and reduction of a manufacturing cost. In that respect, since the manufacture method is 
comparatively simple, large-area-izing and reduction of a manufacturing cost are easy for a surface conduction 
mold emission element. Moreover, invention-in-this-application persons have found out that what formed the 
electron emission section or its periphery from the particle film divides, and it excels in the electron emission 
characteristic, and can moreover manufacture easily also in a surface conduction mold emission element. Therefore, 
in order to use for the multi-electron source of the image display device of a big screen by high brightness, it can be 
said that it is the most suitable. Then, in the display panel 101 of the gestalt of this operation, the surface conduction 
mold emission element which formed the electron emission section or its periphery from the particle film was used. 
A configuration and manufacture fundamental about a suitable surface conduction mold emission element below 
are explained. 

[0259] (The suitable element configuration and process of a surface conduction mold emission element) Two kinds, 
a plane mold and a vertical type, are raised to the typical configuration of the surface conduction mold emission 
element which forms the electron emission section or its periphery from a particle film. 

[0260] (Surface conduction mold emission element of a plane mold) The element configuration and process of a 
surface conduction mold emission element of a plane mold are explained first. 

[0261] It is the plan (a) and cross section (b) for explaining the configuration of the surface conduction mold 
emission element of a plane mold which are shown in drawing 19 . 

[0262] The electron emission section in which an element electrode and 1 104 were formed in with the conductive 
thin film, and 1011 formed 1 105 by energization foaming processing as for a substrate, and 1 102 and 1 103, and 
1 1 13 are the thin films formed by energization activation among drawing. As this substrate 101 1, various glass 
substrates including quartz glass or blue sheet glass, various ceramics substrates including an alumina or the 
substrate which carried out the laminating of the insulating layer made from Si02 on various above-mentioned 
substrates, etc. can be used, for example. 

[0263] Moreover, the element electrodes 1 102 and 1 103 which countered a substrate side and parallel and were 
prepared on the substrate 1011 are formed with the material which has conductivity. For example, what is necessary 
is to choose a material and just to use it suitably, out of semiconductors, such as metallic oxides including the alloys 
of these metals including metals, such as nickel, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, and Ag, or In203-Sn02, and polish 
recon, etc. In order to form an electrode, for example, if it uses combining film production technology, such as 
vacuum deposition, and patterning technology, such as photolithography and etching, it can form easily, but even if 
it forms using the other method (for example, printing technology), it does not interfere. 

[0264] The configuration of the element electrodes 1 1 02 and 1 1 03 is suitably designed according to the application 
purpose of the electron emission element concerned. Generally, although an electrode spacing L chooses a suitable 
numeric value and is usually designed from the range of hundreds of micrometers from hundreds of A, the range of 
10 micrometers of numbers is more desirable than several micrometers in order to apply to a display especially. 
Moreover, about thickness [ of an element electrode ] d, a suitable numeric value is usually chosen [ A / hundreds 
of] from the range of several micrometers. 

[0265] Moreover, a particle film is used for the portion of the conductive thin film 1 104. The particle film described 
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' here points out the thing of the film (the island-like aggregate is also included) which contained many particles as a 
component, the structure where each particle would estrange and will usually have been arranged if the particle film 
was investigated microscopically — or the structure which the particle adjoined mutually or the structure which 
the particle overlapped mutually is observed. 

[0266] Although the particle size of the particle used for the particle film is contained in the range of several 
angstroms to thousands of A 5 the thing of the range of 10 to 200A is desirable especially. Moreover, the thickness 
of a particle film is suitably set up in consideration of terms and conditions which are described below. That is, they 
are conditions required in order to make it the proper value which mentions later electric resistance of a particle 
film conditions required to connect with the element electrode 1 102 or 1 103 good electrically, conditions required 
to perform energization foaming mentioned later good, and own etc. Although set up in the range of several 
angstroms to thousands of A, specifically, it is desirable for 10 to 500A especially. 

[0267] moreover, as a material in which it is used for forming a particle film and deals For example, metals, such as 
Pd, Pt, Ru, Ag, Au, Ti, In, Cu, Cr, Fe, Zn, Sn, Ta, W, and Pb, including, Oxides, such as PdO, Sn02, In 203, and 
PbO, Sb 203, including, Borides, such as HfB2, ZrB2, LaB6, CeB6, YB4, and GdB4, including, Carbon including 
semiconductors, such as Si and germanium, including nitrides, such as TiN, ZrN, and HfN, including carbide, such 
as TiC, ZrC, HfC, TaC, SiC, and WC, etc. is mentioned, and it is suitably chosen from these. 
[0268] As stated above, the conductive thin film 1 104 was formed by the particle film, but about the sheet 
resistance, it set up so that it might be contained in the range of the 7th power [omega/**] of 10 from the cube of 
10. 

[0269] In addition, since connecting good electrically is desirable as for the conductive thin film 1 1 04 and the 
element electrodes 1 102 and 1 103, the structure where mutual parts overlap has been taken. In the example of 
drawing 19 (a), although the laminating was carried out in the sequence of a substrate, an element electrode, and a 
conductive thin film from the bottom, the way of lapping does not interfere, even if it carries out a laminating in the 
sequence of substrate, conductive thin film, and element electrode ** from the bottom depending on the case. 
[0270] moreover, the portion of the letter of a crack by which the electron emission section 1 105 was formed in 
some conductive thin films 1 1 04 - it is electric - a surrounding conductive thin film - high - it has the property 
[****]. A crack is formed by processing energization foaming mentioned later to the conductive thin film 1 104. In 
a crack, a particle with a particle size of several angstroms to hundreds of A may be arranged. In addition, since it 
was difficult a precision and to illustrate correctly, the location and configuration of the actual electron emission 
section were typically shown in drawing 19 . 

[0271] Moreover, a thin film 1113 is a thin film which consists of carbon or a carbon compound, and has covered 
the electron emission section 1 105 and its near. A thin film 1 1 13 is formed by processing energization activation 
later mentioned after energization foaming processing. 

[0272] a thin film 1113- single crystal graphite, poly crystal graphite, amorphous carbon, and ********- it is - or 
although it is the mixture and thickness carries out to below 500 [angstrom], carrying out to below 300 [angstrom] 
is still more desirable. In addition, since it was difficult, illustrating the location and configuration of the actual thin 
film 1 1 13 to a precision was typically shown in drawing 19 . Moreover, in the plan ( drawing 19 (a)), the element 
which removed some thin films 1113 was illustrated. 

[0273] As mentioned above, although the basic configuration of a desirable element was described, the following 
elements were used in the gestalt of this operation. 

[0274] That is, nickel thin film was used for the element electrodes 1 102 and 1 103 at the substrate 1011 using blue 
sheet glass. Thickness d of an element electrode set 1000 [angstrom] and an electrode spacing L to 2 [a 
micrometer]. 

[0275] The thickness of a particle film set about 100 [angstrom] and width of face W to 100 [a micrometer], using 
Pd or PdO as a main material of a particle film. 

[0276] Next, the manufacture method of the surface conduction mold emission element of a suitable plane mold is 
explained. 

[0277] Drawing 20 (a) - (e) is a cross section for explaining the manufacturing process of a surface conduction 
mold emission element, and the notation of each part material of it is the same as that of drawing 19 
[0278] (1) First, as shown in drawing 20 (a), form the element electrodes 1 102 and 1 103 on a substrate 1011. 
[0279] If in charge of forming these element electrodes 1 102 and 1 103, the material of an element electrode is made 
to fully deposit a substrate 1011 after washing using a detergent, pure water, and an organic solvent beforehand. (As 
a method of depositing, ****** i s good in vacuum membrane formation technology, such as vacuum deposition 
and a spatter, for example.) Patterning of the deposited electrode material is carried out after that using 
photolithography etching technology, and the element electrode (1 102 and 1 103) of a pair shown in (a) is formed. 
[0280] (2) Next, as shown in drawing 20 (b), form the conductive thin film 1 104. 

[0281] In forming this conductive thin film 1 104, an organic metal solution is first applied to the substrate 101 1 of 
drawing 20 (a), it dries, and after carrying out heating baking processing and forming a particle film, patterning is 
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carried out to a predetermined configuration by photolithography etching. Here, an organic metal solution is a 
solution of the organometallic compound which uses as main elements the material of a particle used for a 
conductive thin film (specifically with the gestalt of this operation, Pd was used as a main element.). Moreover, 
although the dipping method was used as the method of application with the gestalt of operation, for example, the 
other spinner method and another spray method may be used. 

[0282] Moreover, a vacuum deposition method, spatters or modified chemical vapor deposition other than the 
method by spreading of the organic metal solution used with the gestalt of this operation as the membrane 
formation method of the conductive thin film made from a particle film, etc. may be used. 

[0283] (3) Next, as shown in drawing 20 (c), impress proper voltage among the element electrodes 1 102 and 1 103 
from the power supply 1 1 10 for foaming, perform energization foaming processing, and form the electron emission 
section 1105. 

[0284] Energization foaming processing is processing changed to suitable structure to energize to the conductive 
thin film 1 104 made from the particle film, make the part break, deform or deteriorate suitably, and perform 
electron emission. The suitable crack for a thin film is formed in the portion (namely, electron emission section 
1 105) which changed to suitable structure to perform electron emission among the conductive thin films made from 
the particle film. In addition, after being formed [ before the electron emission section 1 105 is formed ], the electric 
resistance measured among the element electrodes 1 102 and 1 103 increases sharply. 

[0285] In order to explain this energization method in more detail, an example of the proper voltage waveform 
impressed to drawing 2 1 from the power supply 1 1 10 for foaming is shown. When forming the conductive thin film 
made from the particle film, pulse-like voltage was desirable, and when it was the gestalt of this operation, as 
shown in this drawing, the triangular wave pulse of pulse width Tl was continuously impressed with pulse 
separation T2. On that occasion, the pressure up of the peak value Vpf of a triangular wave pulse was carried out 
one by one. Moreover, the monitor pulse Pm for carrying out the monitor of the formation condition of the electron 
emission section 1 1 05 was inserted between triangular wave pulses at the proper gap, and the current which flows 
in that case was measured with the ammeter 1111. 

[0286] In the gestalt of this operation, for example under the vacuum ambient atmosphere of the 5th power [torr] 
degree of minus of 10, pulse width Tl was set to 1 [a ms], and pulse separation T2 were set to 10 [a ms], for 
example, the 0.1 [V] every pressure up of the peak value Vpf was carried out for every pulse. And whenever it 
impressed five pulses of triangular waves, the monitor pulse Pm was inserted at 1 time of the rate. The voltage Vpm 
of a monitor pulse was set as 0. 1 [V] so that it might not have a bad influence on foaming processing. And 
energization concerning foaming processing was ended in the phase where the electric resistance between the 
element electrodes 1 102 and 1 103 became the 6th power [omega] of 1x10, i.e., the phase in which the current 
measured with an ammeter 1111 at the time of monitor pulse impression became the 7th power [A] below of lx 
minus of 10. 

[0287] In addition, it is a desirable method about the surface conduction mold emission element of the gestalt of this 
operation, for example, when layout of surface conduction mold emission elements, such as a material, and 
thickness or the element electrode spacing L of a particle film, is changed, it is desirable [ the above-mentioned 
method ] to change the conditions of energization suitably according to it. 

[0288] (4) Next, as shown in drawing 20 (d), impress proper voltage among the element electrodes 1 102 and 1 103 
from the power supply 1 1 12 for activation, perform energization activation, and improve the electron emission 
characteristic. 

[0289] This energization activation is processing which it energizes [ processing ] on proper conditions in the 
electron emission section 1 105 formed of energization foaming processing, and makes carbon or a carbon 
compound deposit on that near (in drawing, the sediment which consists of carbon or a carbon compound was 
typically shown as a member 1 1 13). In addition, the emission current in the same applied voltage can be made to 
increase to 100 or more times typically [ before carrying out ] by performing energization activation. 
[0290] The carbon or the carbon compound which makes the origin the organic compound which exists in a 
vacuum ambient atmosphere is made to specifically deposit by impressing a voltage pulse periodically in the 
vacuum ambient atmosphere within the limits of the 4th power of minus of 10, and the 5th power of minus of 10 
[torr]. a sediment 1113 — single crystal graphite, poly crystal graphite, amorphous carbon, and ******** — it is — or 
it is the mixture and thickness is below 300 [angstrom] more preferably below 500 [angstrom], 
[0291] In order to explain this energization method in more detail, an example of the proper voltage waveform 
impressed to drawing 22 (a) from the power supply 1 1 12 for activation is shown. In the gestalt of this operation, 
although the square wave of fixed voltage was impressed periodically and energization activation was performed, 
specifically, in the voltage Vac of a square wave, 1 [a ms] and pulse-separation T four set 14 [V] and pulse width 
T3 to 10 [a ms]. In addition, they are desirable conditions about the surface conduction mold emission element of 
the gestalt of this operation, and when layout of a surface conduction mold emission element is changed, it is 
desirable [ above-mentioned energization conditions ] to change conditions suitably according to it. 
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' [0292] 1114 shown in drawing 20 (d) is an anode electrode for catching the emission current Ie emitted from this 
surface conduction mold emission element, and the direct-current high- voltage power supply 1115 and the ammeter 
1 1 16 are connected. (After incorporating a substrate 1011 into a display panel, in performing activation in addition, 
it uses the phosphor screen of a display panel as an anode electrode 1114.) While impressing voltage from the 
power supply 1 1 12 for activation, the emission current Ie is measured with an ammeter 1116, the monitor of the 
advance condition of energization activation is carried out, and actuation of the power supply 1 1 12 for activation is 
controlled. Although an example of the emission current Ie measured with the ammeter 1 1 16 is shown in drawin g 
22 (b), if it begins to impress a pulse voltage from the activation power supply 1112, although the emission current 
Ie increases with the passage of time, it will be saturated soon and will hardly increase. Thus, when the emission 
current Ie is saturated mostly, the voltage impression from the power supply 1 1 1 2 for activation is stopped, and 
energization activation is ended. 

[0293] In addition, they are desirable conditions about the surface conduction mold emission element of the gestalt 

of this operation, and when layout of a surface conduction mold emission element is changed, it is desirable 

[ above-mentioned energization conditions ] to change conditions suitably according to it. 

[0294] The surface conduction mold emission element of the plane mold shown in drawing 20 (e) as mentioned 

above was manufactured. 

[0295] (Surface conduction mold emission element of a vertical type) Next, another typical configuration of the 
surface conduction mold emission element which formed the electron emission section or its circumference from 
the particle film, i.e., the configuration of the surface conduction mold emission element of a vertical type, is 
explained. 

[0296] Drawing 23 is a typical cross section for explaining the basic configuration of a vertical type, and the 
conductive thin film with which an element electrode and 1206 used the level difference formation member, and, as 
for 1204, 1201 in drawing used the particle film as for a substrate, and 1202 and 1203, the electron emission section 
which formed 1205 by energization foaming processing, and 1213 are the thin films formed by energization 
activation. 

[0297] One of the two (1202) of the element electrodes is prepared on the level difference formation member 1206, 
and the point that a vertical type differs from the plane mold explained previously is in the point that the conductive 
thin film 1204 has covered the side of the level difference formation member 1206. Therefore, the element 
electrode spacing L in the plane mold of drawing 19 is set up as level difference high Ls of the level difference 
formation member 1206 in a vertical type. In addition, it is possible to use similarly the material enumerated during 
explanation of a plane mold about a substrate 1201, the element electrodes 1202 and 1203, and the conductive thin 
film 1204 using a particle film. Moreover, an insulating material is used for an electric target like Si02 at the level 
difference formation member 1206. 

[0298] Next, the process of the surface conduction mold emission element of a vertical type is explained. 

[0299] Drawing 24 (a) - (f) is a cross section for explaining a manufacturing process, and the notation of each part 

material of it is the same as that of drawing 23 . 

[0300] (1) First, as shown in drawing 24 (a), form the element electrode 1203 on a substrate 1201 . 
[0301] (2) Next, as shown in drawing 24 (b), carry out the laminating of the insulating layer for forming a level 
difference formation member. Although an insulating layer should just carry out the laminating of Si02 by the 
spatter, other membrane formation methods, such as a vacuum deposition method and print processes, may be used 
for it, for example. 

[0302] (3) Next, as shown in drawing 24 (c), form the element electrode 1202 on an insulating layer. 
[0303] (4) Next, as shown in drawing 24 D, remove a part of insulating layer for example, using the etching 
method, and expose the element electrode 1203. 

[0304] (5) Next, as shown in drawing 24 (e), form the conductive thin film 1204 using a particle film. What is 
necessary is just to use membrane formation technology, such as the applying method, as well as the case of a plane 
mold, in order to form. 

[0305] (6) Next, as well as the case of a plane mold, perform energization foaming processing and form the electron 
emission section. ((Just to perform energization foaming processing of the plane mold explained using drawing 20 
(c), and same processing.) What is necessary is) Energization activation is performed and carbon or a carbon 
compound is made to deposit near the electron emission section as well as the case of (7), next a plane mold (what 
is necessary is just to perform energization activation of the plane mold explained using drawing 20 (d), and same 
processing). 

[0306] The surface conduction mold emission element of the vertical type shown in drawing 24 (f) as mentioned 
above was manufactured. 

[0307] (Property of the surface conduction mold emission element used for the display) Although the element 
configuration and the process were explained about the surface conduction mold emission element of a plane mold 
and a vertical type above, the property of the element used for the display next is described. 
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[0308] The typical example of the pair (emission current Ie) (element applied voltage Vf) property and (element 
current If) pair (element applied voltage Vf) property of the element used for the display at drawing 25 is shown. In 
addition, the top where the emission current Ie is remarkably small compared with element current If, and it is 
difficult to illustrate with the same scale, since these properties were what changes by changing design parameters, 
such as magnitude of an element, and a configuration, two graphs were respectively illustrated per arbitration. 
[0309] The element used for the display has three properties described below about the emission current Ie. 
[0310] Although the emission current Ie will increase to the 1st rapidly if the voltage of the magnitude more than a 
certain voltage (this is called threshold voltage Vth) is impressed to an element, on the other hand on the voltage of 
under the threshold voltage Vth, the emission current Ie is hardly detected. That is, it is the nonlinear device which 
had the clear threshold voltage Vth about the emission current Ie. 

[03 1 1] Since the emission current Ie changes depending on the voltage Vf impressed to an element, it can control 
[ 2nd ] the magnitude of the emission current Ie by voltage Vf. 

[0312] Since the speed of response of the current Ie emitted [ 3rd ] from an element to the voltage Vf impressed to 
an element is quick, the amount of electronic charge emitted from an element is controllable by the length of the 
time amount which impresses voltage Vf. 

[0313] Since it had the above properties, the surface conduction mold emission element was able to be used suitable 
for a display. For example, in the display which prepared many elements corresponding to the pixel of the display 
screen, if the 1st property is used, it is possible to display by scanning the display screen sequentially. That is, 
according to desired luminescence brightness, the voltage more than threshold voltage Vth is suitably impressed to 
the element under drive, and the voltage of under the threshold voltage Vth is impressed to the element in the 
condition of not choosing. By changing the element to drive one by one, it is possible to display by scanning the 
display screen sequentially. 

[0314] moreover, the 2nd property or since luminescence brightness is controllable by using the 3rd property, it is 
possible to perform a gradient display. 

[0315] Drawing 26 is drawing to show an example of the display constituted so that the image information offered 
from the various sources of image information including television broadcasting could be displayed in the display 
panel which used the surface conduction mold emission element of the gestalt of this operation as an electron 
source, the inside of drawing, and 2100 ~ a display panel and 2101 — the drive circuit of a display panel, and 2102 - 
- a display controller and 2103 — a multiplexer and 2104 - a decoder and 2105 — as for an image input interface 
circuitry, and 21 12 and 21 13, for an image generation circuit, 2108, and 2109 and 21 10, an image memory interface 
circuitry and 21 1 1 are [ an input/output interface circuit and 2106 / CPU and 2107 / TV signal receive circuit and 
21 14 ] the input sections. 

[0316] In addition, although the indicating equipment of the gestalt of this operation naturally reproduces voice to a 
display and coincidence of an image when receiving the signal which contains both image information and speech 
information like a television signal, it omits explanation about a circuit, a loudspeaker, etc. about reception, 
separation, playback, processing, storage, etc. of the speech information which is not directly related to the feature 
of this invention. Hereafter, the function of each part is explained in accordance with the flow of a picture signal. 
[0317] First, the TV signal receive circuit 21 13 is a circuit for receiving TV picture signal transmitted using radio- 
transmission systems, such as an electric wave and space optical communication. Especially the method of TV 
signal to receive may not be restricted and many methods, such as NTSC system, a PAL system, and an SECAM 
system, are sufficient as it. Moreover, TV signal (for example, the so-called high definition TV including MUSE) 
which consists of these from much scanning lines further is a suitable source of a signal to employ the advantage of 
the display panel suitable for large-area-izing or large pixel number-ization efficiently. TV signal received by the 
TV signal receive circuit 21 13 is outputted to a decoder 2104. 

[03 18] The TV signal receive circuit 21 12 is a circuit for receiving TV picture signal transmitted using cable- 
transmission systems, such as a coaxial cable and an optical fiber. Like the TV signal receive circuit 2113, 
especially the method of TV signal to receive is not restricted and TV signal received in this circuit is also outputted 
to a decoder 2104. 

[03 19] The picture signal which the image input interface circuitry 2111 is a circuit for incorporating the picture 
signal supplied from picture input devices, such as a TV camera and an image reading scanner, and was 
incorporated is outputted to a decoder 2104. The picture signal which the image memory interface circuitry 21 10 is 
a circuit for incorporating the picture signal memorized by the video tape recorder (it omits Following VTR), and 
was incorporated is outputted to a decoder 2104. The picture signal which the image memory interface circuitry 
2 1 09 is a circuit for incorporating the picture signal memorized by the videodisk, and was incorporated is outputted 
to a decoder 2104. Moreover, the static-image data which is a circuit for incorporating a picture signal and was 
incorporated is outputted to a decoder 2104 from the equipment with which the image memory interface circuitry 
2108 has memorized static-image data like the so-called still picture disk. 

[0320] The input/output interface circuit 2105 is a circuit for connecting this display and output units, such as an 
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external computer, a computer network, or a printer. Not to mention performing I/O of image data, or alphabetic 
data and graphic form information, it is also possible to perform a control signal, I/O of numeric data, etc. between 
CPUs2106 and the exteriors with which this indicating equipment is equipped depending on the case. 
[0321] the image data, and an alphabetic character and graphic form information that the image generation circuit 
2107 is inputted from the outside through the input/output interface circuit 2105 — or it is a circuit for generating 
the image data for a display based on the image data, and the alphabetic character and graphic form information 
which are outputted from CPU2106. The circuit required for generation including images, such as rewritable 
memory for accumulating image data, and an alphabetic character and graphic form information, memory only for 
readouts the image pattern corresponding to a character code is remembered to be, and a processor for performing 
an image processing, is included in the interior of this circuit. Although the image data for a display generated by 
this circuit is outputted to a decoder 2104, it is also possible through the input/output interface circuit 2105 
depending on the case an external computer network and to carry out printer I/O. 

[0322] CPU2106 mainly does the activity in connection with the motion control of this display, generation of a 
display image, selection, or edit. For example, a control signal is outputted to a multiplexer 2103, and the picture 
signal displayed on a display panel is chosen suitably, or is combined, moreover, the picture signal displayed in that 
case — responding « the display-panel controller 2102 — receiving — a control signal — generating — screen-display 
frequency, a scan method (for example, is it an interlace or non-interlaced?), and a stroke — actuation of displays, 
such as the number of the scanning lines of a field, is controlled suitably. Moreover, the direct output of image data, 
or an alphabetic character and graphic form information is carried out, or an external computer and memory are 
accessed through the input/output interface circuit 2105 to the image generation circuit 2107, and image data, and 
an alphabetic character and graphic form information are inputted. In addition, of course, CPU2106 may be 
concerned also with the activity of the purposes other than this. For example, it may be directly concerned with the 
function which generates information or is processed like a personal computer or a word processor. Or as 
mentioned above, it may connect with an external computer network through the input/output interface circuit 2105, 
for example, the activity of numerical calculation etc. may be done in cooperation with an external instrument. 
[0323] The input section 21 14 is for a user to input an instruction, a program or data, etc. into CPU2106, for 
example, can use various input devices, such as a keyboard, a joy stick besides a mouse, a bar code reader, and a 
voice recognition unit. 

[0324] A decoder 2104 is a circuit for transforming inversely the various picture signals inputted from 2107 thru/or 
21 13 to a three-primary-colors signal or a luminance signal and an I signal, and a Q signal. In addition, all over this 
drawing, as a dotted line shows, as for a decoder 2104, it is desirable to equip the interior with an image memory. 
This is for treating TV signals which face transforming inversely and need an image memory including MUSE. 
Moreover, it is because the advantage that image processings and edits including infanticide of an image, 
interpolation, expansion, contraction, and composition can be easily performed now in cooperation with the image 
generation circuit 2107 and CPU2106 is bom or the display of a still picture becomes easy by having an image 
memory. 

[0325] A multiplexer 2103 chooses a display image suitably based on the control signal inputted from CPU2106. 
Namely, a multiplexer 2103 chooses [ from ] a desired picture signal among the picture signals which are inputted 
from a decoder 2104 and by which inverse transformation was carried out, and outputs it to the drive circuit 2101. 
In that case, it is also possible by changing and choosing a picture signal within 1 screen-display time amount to 
display the image which divides one screen into two or more fields, and changes with fields like the so-called multi- 
screen television. 

[0326] The display-panel controller 2102 is a circuit for controlling actuation of the drive circuit 2101 based on the 
control signal inputted from CPU2106. 

[0327] First, the signal for controlling the operating sequence of the power supply for a drive of a display panel (not 
shown) is outputted to the drive circuit 2101 as a thing in connection with fundamental actuation of a display panel. 
Moreover, the signal for controlling for example, screen-display frequency and a scan method (for example, is it an 
interlace or non-interlaced?) is outputted to the drive circuit 2101 as a thing in connection with the drive method of 
a display panel. Moreover, depending on the case, the control signal in connection with adjustment of the brightness 
and contrast of a display image, a color tone, or the image quality of sharpness may be outputted to the drive circuit 
2101. 

[0328] The drive circuit 2101 is a circuit for generating the driving signal impressed to a display panel 2100, and 
operates based on the picture signal inputted from a multiplexer 2103, and the control signal inputted from the 
display -panel controller 2102. 

[0329] As mentioned above, although the function of each part was explained, according to the display of the 
gestalt of this operation by the configuration illustrated to drawing 26 , it is possible to display the image 
information inputted from the various sources of image information on a display panel 2100. That is, after inverse 
transformation of various kinds of picture signals including television broadcasting is carried out in a decoder 2104, 

http ://www4 . ipdl j po . go .j p/cgi-bin/tran_web_cgi_ejj e 3/9/2004 



Page 30 of 30 

they are suitably chosen in a multiplexer 2103 and are inputted into the drive circuit 2101. On the other hand, a 
display controller 2 1 02 generates the control signal for controlling actuation of the drive circuit 2101 according to 
the picture signal to display. The drive circuit 2101 impresses a driving signal to a display panel 2100 based on the 
above-mentioned picture signal and a control signal. Thereby, an image is displayed in a display panel 2100. These 
the actuation of a series of is controlled by CPU2106 in generalization. 

[0330] Moreover, when the image memory built in a decoder 2104, and the image generation circuit 2107 and 
CPU2106 involve in the indicating equipment of the gestalt of this operation As opposed to the image information 
it not only displays what only chosen from two or more image information, but displayed For example, it is also 
possible to perform edits including an image, such as composition including image processings, such as expansion, 
contraction, rotation, migration, edge enhancement, infanticide, interpolation, color conversion, and aspect ratio 
conversion of an image, elimination, connection, exchange, and fitting. Moreover, although especially explanation 
of the gestalt of this operation did not describe, the circuit owner-use for performing processing and edit also about 
speech information may be prepared like the above-mentioned image processing or image edit. 
[0331] Therefore, the indicating equipment of the gestalt of this operation can have functions, such as terminal 
equipments for office work including the image edit device treating the display device of television broadcasting, 
the terminal equipment of a television conference, a static image, and a dynamic image, the terminal equipment of a 
computer, and a word processor, and a game machine, by one set, and its application range is very wide as 
industrial use or a noncommercial use. 

[0332] In addition, it cannot be overemphasized that it is not what does not pass over drawing 26 for an example of 
the configuration of the display using the display panel which makes a surface conduction mold emission element 
an electron source to have been shown, but is limited only to this. For example, even if it excludes the circuit in 
connection with the function which does not have purpose-of-use top necessity among the components of drawing 
26 , it does not interfere. Moreover, with this, a component may be further added to reverse depending on the 
purpose of use. For example, when applying the indicating equipment of the gestalt of this operation as a TV phone 
machine, it is suitable to add the transceiver circuit containing a television camera, a voice microphone, a lighting 
machine, and a modem etc. to a component. 

[0333] In the display of the gestalt of this operation, since-izing of the display panel which especially makes a 
surface conduction mold emission element an electron source can be carried out [ a thin form ] easily, it is possible 
to make depth of the whole display small. Big-screen-izing is easy for the display panel which makes a surface 
conduction mold emission element an electron source in addition to it, and since brightness is highly excellent also 
in an angle-of-visibility property, this display can display the image which was rich in presence overflow force with 
sufficient visibility. 
[0334] 

[Effect of the Invention] As explained above, according to this invention, a discharge phenomenon is detected, and 
it is effective in the information in the discharge phenomenon being recordable. 

[0335] Moreover, according to this invention, the discharge generated within equipment is detected and it is 
effective in the ability to prevent failure of the equipment accompanying the discharge etc. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the drive circuit for carrying out the display drive 
of the display panel of the image display device concerning the gestalt 1 of operation of this invention. 
[Drawing 2] It is a timing chart explaining the timing of measurement concerning the gestalt 1 of this operation. 
[Drawing 3] It is the perspective diagram in which cutting some display panels of the image display device 
concerning the gestalt 2 of operation of this invention, and lacking and showing it. 

[Drawing 4] It is the block diagram showing the configuration of the drive circuit for carrying out the display drive 
of the display panel of the image display device concerning the gestalt 2 of this operation. 
[Drawing 5] It is the perspective diagram in which cutting some display panels of the image display device 
concerning the gestalt 3 of operation of this invention, and lacking and showing it. 

[Drawing 6] It is the block diagram showing the configuration of the drive circuit for carrying out the display drive 
of the display panel of the image display device concerning the gestalt 3 of this operation. 

[Drawing 7] It is the block diagram showing the configuration of the image display device concerning the gestalt 4 
of operation of this invention. 

[Drawing 8 ] It is the timing chart which shows the drive timing of the image display device concerning the gestalt 4 
of this operation. 

[Drawing 9 ] It is the appearance perspective diagram in which cutting a part of image display section of the image 
display device concerning the gestalt 4 of operation of this invention, and lacking and showing it. 
[Drawing 10] It is the block diagram showing the circuitry of the anode current detection section of the image 
display device concerning the gestalt 4 of this operation. 

[Drawing 1 1 ] It is the appearance perspective diagram in which having cut a part of image display section of the 
image display device concerning the gestalt 5 of this operation, and having lacked and shown it. 
[Drawing 12] It is the block diagram showing the configuration of the image display device concerning the gestalt 5 
of this operation. 

[Drawing 13] It is drawing for explaining connection with the display panel of an image display device and 
circumference circuit concerning the gestalt 6 of operation of this invention. 

[Drawing 14] It is the flow chart which shows detection processing of tight container destruction by the control 
section of the gestalt 6 of this operation. 

[Drawing 15] It is the perspective diagram in which having cut some display panels of the image display device 

concerning the gestalt 6 of operation of this invention, and having lacked and shown it. 

[Drawing 16] It is the plan of the substrate of a multi-electron source used with the gestalt of this operation. 

[Drawing 17] some substrates of a multi-electron source used with the gestalt of this operation — it is a cross 

section. 

[Drawing 18] It is the plan which illustrated the fluorescent substance array of the face plate of a display panel. 
[Drawing 19] It is the plan (A) and cross section of the surface conduction mold emission element of the plane mold 
used with the gestalt of this operation (B). 

[Drawing 20] It is a cross section explaining the manufacturing process of the surface conduction mold emission 
element of a plane mold. 

[Drawing 21] It is drawing showing the applied-voltage wave in the case of energization foaming processing. 
[Drawing 22] It is drawing showing applied- voltage wave (a) in the case of energization activation, and change (b) 
of the discharge current Ie. 

[Drawing 23] It is the cross section of the surface conduction mold emission element of the vertical type used with 
the gestalt of this operation. 

[Drawing 24] It is the cross section showing the manufacturing process of the surface conduction mold emission 
element of a vertical type. 

[Drawing 25] It is the graphical representation showing the typical property of the surface conduction mold 
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emission element used with the gestalt of this operation. 

[Drawing 26] It is the block diagram of the multifunctional image display device using the image display device 
which is the gestalt of operation of this invention. 

[Drawing 27] It is drawing showing an example of a surface conduction mold emission element known 
conventionally. 

[Drawing 28] It is drawing showing an example of FE known conventionally. 

[Drawing 29] It is drawing showing an example of the MIM mold known conventionally. 

[Drawing 30] It is drawing explaining the wiring method of the electron emission element which invention-in-this- 
application persons tried. 

[Drawing 31] It is drawing explaining the configuration of the display panel of the conventional image display 
device. 

[Drawing 32] It is drawing for explaining the structure of the image display device which the technical problem 
which invention-in-this-application persons tried generated. 

[Drawing 33] It is the perspective diagram in which cutting some display panels of the image display device 
concerning the gestalt 7 of operation of this invention, and lacking and showing it. 

[Drawing 34] It is drawing showing the display panel of the image display device concerning the gestalt 7 of 
operation of this invention. 

[Drawing 35] It is the block diagram showing the configuration of the image display device concerning the gestalt 7 
of operation of this invention. 

[Drawing 36] It is drawing explaining the potential condition of a surface potential electrode and the timing of a 
failsafe concerning the gestalten 7 and 8 of operation of this invention. 

[Drawing 37] It is the flow chart which shows the processing to the trouble condition concerning the gestalt 7 of 
operation of this invention. 

[Drawing 38 ] It is general-view drawing of the image display device concerning the gestalten 7 and 8 of this 
operation. 

[Drawing 39] It is the flow chart which shows the processing to the trouble condition concerning the gestalt 8 of 
operation of this invention. 



[Translation done.] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 7] 



http :// www4 . ipdl j po . go j p/cgi-bin/tran_web_cgi_ej j e 



3/9/2004 



Page 4 of 21 



» 



7* 



6001 



6002 



s 



(-1/2)Vf 



Dyi 



Dxi 



Dxm 



6010 6011 



X 'J 7 1 
7 2 



U710 



T 



6004 




60(^6 600 



[Drawing 9] 



1007 



Dy1 



1006 



Dy(N-1) 





Dx(M-1) 



1008 



[Drawing 8] 



http ://www4 . ipdl j po . go j p/cgi-bin/tran_web_cgi_ejj e 



3/9/2004 




J+1 



J+2 



(1/2)Vf 



[Drawing 16] 



31 14 (1004) 



3113 



Jong 



Egg 



BE? 



rfnnS 




a 



[Drawing 27] 
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[Drawing 13] 
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[Drawing 24] 
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[Drawing 25] 
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[Drawing 36] 
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